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KERATIMOCYTB GROWTH FACTOR-2 PRODUCTS 

FIELD OF TWT? TNVRKpp; ^^ 

The present invention relates to recombinant 
5 DMA technology and protein engineering. Specifically 
the present invention relates to variants and 
derivatives of keratinocyte growth factor-2 (KGF-2), and 
to uses thereof. 

^° BACKGROTTNn OF twb •nsT^^jT^TrrT 

The complex process of tissue generation and 
regeneration is mediated by a number of protein factors 
sometimes referred to as soft tissue growth factors. 
These molecules are generally released by one cell type 
and act to influence proliferation of other cell types 
(Rubin et al. (1989). Proc. Nafl. Acad. Sci. USA, 
802-806). There are also some growth factors ' 
released from cells that themselves have the capacity to 
respond to such growth" factors. Some soft tissue growth 
factors are secreted by particular cell types and 
influence. the proliferation, differentiation, and/or 
mturation of responsive cells in the development of 
multicellular organisms (Finch et al. (1989). Science. 
241:752-755). In addition to their roles in developing 
25 organisms, some soft tissue growth factors are 

significant in the continued health and maintenance of 
more mature systems. For instance, in mammals there are 
many systems where rapid cell turnover occurs. Such 
systems include the skin and the gastrointestinal tract, 
both of which are conprised of epithelial cells, 
included within this group of soft tissue growth factors 
is a protein family of fibroblast growth factors (FGFs) . 

The fibroblast growth factor (FGF) family is 
now known to consist of at least fourteen members, 
namely FGF-1 to FGF-10 and homologous factors FHF-1 to 



35 
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™F-4, Which shar. « r.lat«toess a^ong pri:„ary 
structures, b«ic fibroblast growth factoT^Kop 
(Abraham at al. (1986), EUBO J.. 5.2523-2««, 
~st gro«h .actor. aPOP .f^ « 
5 Science, 113:541-545). ir^t- o u ax. (1386), 

/n- V product, int-2 

1:335-340). keratln«^H« . (1989), Oncogene, 

et al. (1989), Science. 21:752-755); hisactcphilin 
(Habazzettl et al flQg9i m-*. , ^f«-i-i-in 
/Kr- U992), Jteture, 251:855-858)- fcp q 

(Miyamoto et al. (19931 MoT ^ . " FGF-9 

15 4259). and fK J ^^m-'^Sl- 
4259). and fibroblast growth factor-10, also knov,n 
.eratinocyte growth factor-2, KOP-2 (P^T patent 
application WO 96/25422), the disclosures of which are 
hereby incorporated by reference. More recen^lv . 
homologous factors (or «phfsm w ! ''^''^^^y' 
20 human retina bv / I identified from the 

bas.^ ^sting sequence databases and homology- 

's ed polymerase Chain reactions (Smallwood et al. 
(19SS), Proc. Natl. ^cad. Sci. us,. 51:9850-9857, it 

25 stuld"beT°''' 

Should be designated as FGF-ll, pgp-12, pgp-13 and PGP 

14, respectively, in accordance with the ! 

Of the Nomenclature Co^..ee (Co^ltr'^rTr:")"^" 

Iwitho": T ""^^ ^'-'^ -turt 

(without signal sequence, residues Cys37 to Ser208 
SEQ ID NO: 2) KGF-2 in a , ^ 

J5 (e g £ , bacterial expression system 

(e.g., E. coil) and eukaryotic expression systems (e.g.. 
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baculovirus and COS cells) . This reference further 
teaches that KGF-2 might be useful to stimulate cell 
growth and proliferation for new blood vessel growth or 
angiogenesis, the prevention of hair loss, the healing 
of dermal wounds and the differentiation of muscle 
cells, nervous tissue, prostate cells and lung cells. 

Much remains to be learned regarding KGF-2, 
including modifications which can be made thereto to ' 
generate variant (s) and derivatives which retain some or 
all of the biological activity of KGF-2. Generally, the 
effects of any specific amino acid change or chemical 
derivatization upon biological activity of a protein 
will vary depending upon a number of factors, including 
whether or not modifications affect the three- 
15 dimensional structure or the receptor binding region of 
the protein. As neither the three-dimensional structure 
nor the receptor binding region of KGF-2 has been 
published, the knowledge within the art does not peiroit 
generalization about the effects of specific amino acid 
20 modifications or chemical derivatization to KGF-2. 

It. is the object of this invention to provide 
variants and derivatives of KGF-2 that retain some or 
all of the biological activity of KGF-2. 



25 



30 



SUMMARY OF TK V: INVRNTTf tT ^ 

The present invention is directed to KGF-2 
protein product (s), as defined below. These KGF-2 
protein product (s) have general applicability and may 
retain some or all of the biological activity of KGF-2. 

In one aspect, a variant (s) of KGF-2 is 
produced by recombinant genetic engineering techniques. 
In an alternative embodiment, a variant{s) of KGF-2 is 
synthesized by chemical techniques, or a combination of 
the. recombinant and chemical techniques. A variant (s) 
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Of KGF-2 may be made in glycosviaherj «>- 

form. glycosylated or non-glycosylated 

5 variant (s) of KGF-2. Each such nucleic aci/c 

.e used in the egression of :::::::Ts;:TZ% 
in a eukaryotic or prokaryotic host cell. The 
polynucleotides may also be used in cell th«^. 
therapy applications. '""^"^^ °^ 

10 • A further aspect of the present invention 

involves vectors containing the Polynucleotides en" dina 
a variant (s) of KGF.2 operatively linked to ' 
ainplxfication and/or expression control sequences 

. ^ ^^^11 ^^ther aspect of the present 

invention pertains to both prokaryotic and eukaryotic 
host cells containing reco^inant polynucleotidr 
encoding variant (s) of KGF-2. 

fur.^>, . ? P^^^^^t invention 

further includes the recombinant production of a 

2^"'^' "'^"'^ are 

grovm in a suitable nutrient medium and wherein a 

variant (s) of KGF-2 e:5>ressed by the cells is 

I'rw''''.'"''''^ '^^^ '^''^ the 

nutrient medium. 

. ^^^11 further aspect of the present 

atLl'irt'"'"'" P-tein(s,, as defined below, 

attached to a water soluble polymer. For example, a 
variant(s) of KGF-2 may be conjugated to one or m;re 

30 ^r^''"'"^^ - to improv: 

Pharmacokinetic performance by increasing the molecule's 
apparent molecular weight. 

in.i ^ ^^"^""^ °^ P"^^^t invention 

includes pharmaceutical compositions containing a 
variant{s) of KGF-2, or chemical derivative(s) of KGF-2 
35 Protein(s). ^ically, a variant (s, of KGF-2 may bf 
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formulated in association with pharmaceutically 
acceptable vehicles. A variety of other fonnulation 
materials may be used to facilitate the manufacture 
storage, handling, delivery and/or efficacy of a ' 
variant (s) of KGF-2, 

Yet another aspect relates to methods of 
modulating the growth and differentiation of epithelial 
cells, specifically, a patient in need of stimulation 
(including cytoprotection, proliferation and/or 
differentiation) of epithelial cells will be 
administered a therapeutically-effective or 
prophylactically-effective amount of a variant (s) of 
KGF-2 and/or a chemical derivative of KGF-2 protein(s) . 

Additional aspects and advantages of the 
invention will be apparent to those skilled in the art 
upon consideration of the following description, which 
details the practice of the present invention. 

BRIEF DRgPT^TprrTr^yr pp ^ FT^rF.T 
Numerous aspects and advantages of the 
present invention will become apparent upon review of 
the Figures, wherein: 

Figure 1 depicts a cDNA secjuence (SEQ ID 
N0:1) encoding full-length, recombinant human KGP-2. 
Also depicted is the amino acid sequence (SEQ id nO:2) 
of full-length, recombinant human KGF-2. The initial 36 
amino acid residues (Metl to Thr36) represent the 
putative leader sequence of full-length KGF-2, and 
residues Cys37 to Ser208 of SEQ ID N0:2 represent mature 
30 KGF-2. The full-length and mature forms are 
collectively termed "KGF-2'. 

Figure 2 depicts a cDNA sequence (SEQ ID 
NO: 3) encoding dN29 hFGFlO. Also depicted is the amino 
acid sequence (SEQ id NO: 4) of dN29 hFGFlO. 
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N0:5) encoding dN20 hPGFlO. Also depicted is L • 
acid se^ence (SE^ ID N0:6, of dN20 LgpIo ° 

5 NO: 7) encoding hFGFlO R149Q. Also depicted is thT • 
acid sequence (SEQ id N0:8, of hFGFlO rLM. 

PETAXr.T^n DF<^rRTPTTnM r... ^ TrnTTTTTi iij 

10 KGF-2 r>^»^^,-^f^. 

In accordance with the terms of this 
invention, by the term '•KGF-2 protein (s) - is xneant the 
Protexn defined by a^ino acids Cys37 to Servos I" 

SEQ ID NO: 2 (mature vrv o\ ^..-a . 

tern, KGF-2 protein (s)- thus includes a protein 1„ 
Which one or «,re a^ino acid residues have deL . 

frc. (.deletion variant,s, ■) , inserted i^o^'dSti 
variant ■» ,^ . ^ addition 

variant (s) ), and/or substituted for ("substitution 

^us, While .the descriptions below of protein 
modifications refer to nature KGF-2, it does not ' 
preclude additional modifications thereto. 

The term "biological activity- as used herei« 
25 means that a KCF-2 protein(s) possesses some but not 
necessarily all the same properties of (and not 
necessarily to the same degree as) xrature KGF-2. o^e 
selection of the particular properties of interest 
depends upon the desired use of the desired KGF-2 
JO protein (s) . 

It will be appreciated by those skilled in 
the art that many combinations of deletions, insertions 
and substitutions can be made, provided that the fW 

CIr i^es^in two principal 

ariables m the construction of amino acid sequence 
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nature of the mutation, m designing a variant (s) 
location Of the mutation site and the nature" 
ittutation will depend on the biochemical " 
5 characteristic (s) to be modified. Mutation <=•r^ 
:nodified individually or in series, by 

(1) deleting the target amino acid residue 

(2) inserting amino acid residues adjacent 'to the 

10 . "''^ 'i'' °' substituting first with conservative 
10 amano acad choices and. depending upon the results 
achieved, then with more radical selections. 

Amino acid sequence deletions generally range 
from^about 40 amino acid residues, from about BO^am^o 

15 1 .\ ' '° '^^--liy from 

15 about 1 to 10 residues. Deletions within the Lino acid 
sequence of mature KGF-2 may be made, for example, in 
regions of low homology with the sequences of other 
men^rs of the FGF family. Deletions within the amino 
acid sequence of mature KGF-2 in areas of substantial 
20 homology with the sequences of other members of the fgf 
famxly will te more lively to significantly modify the 
biological activity. The nuM,er of total deletions 
and/or consecutive deletions preferably will be selected 
so as to preserve the tertiary structure of mature KGF-2 
(amno acids qys37 to Servos of SEQ id nO:2, in the 
affected domain, e.g., cysteine crosslinking. 

Amino acid sequence additions may include 
amno- and/or carbo^l-terminal fusions ranging in 
length from one residue to one hundred or more residues, 
as well as internal intrasequence insertions of single 
or multiple amino acid residues, internal additions may ' 
range preferably from about 1 to 10 amino acid residues 
more preferably from about 1 to 5 amino acid residues, ' 
and most preferably from about 1 to 3 amino acid 
35 residues. Additions within the amino acid sequence of 



25 
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mature KGF-2 may be made in regions of low homology with 
the sequences of other members of the PGP family 
Additions within the amino acid sequence of mature KGF-2 
m areas of substantial homology with the sequences of 
other members of the FGF family will be more likely to 
significantly modify the biological activity 
Insertions or additions preferably include amino acid 
sequences derived from the sequences of other FGF family 
members. ^ 

An amino-terminus addition is conten^jlated to 
include the addition of a methionine (for example, as an 
artifact of the direct expression in bacterial 
recombinant cell culture) or an amino acid residue or 
sequence of mature KGF-2. A further example of an N- 
terminal addition includes the fusion of a signal 
sequence to the N-ter™inus of mature KGF-2 in order to 
facilitate the secretion of protein from recombinant 
host cells. Such signal sequences generally will be 
obtained from and thus be homologous to the intended 
host cell species. Included within the scope of this 
invention ia.the native signal sequence, for example, 
the native signal sequence of the protein defined by 
amino acids Metl to Thr36 of SEQ ID NO: 2 or a 
hete^rologous signal sequence. A heterologous signal 
sequence selected should be one that is recognized and 
processed (i.e., cleaved by a signal peptidase) by the 
host cell. For prokaryotic host cells that do not 
recognize and process the native signal sequence, the 
signal sequence may be substituted by a prokaryotic 
signal sequence selected, for example, from the group of 
the alkaline phosphatase, penicillinase or heat-stable 
enterotoxin li leaders. For yeast secretion, the signal 
sequence may be selected, for example, from the group of 
the yeast invertase. alpha factor or acid phosphatase 
35 leader sequences, m mammalian cell expression 



25 
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specifically, signal sequences of full i^n .y. 
Of other FOF fs^iy ,e^,„ ^^ ^^ KGp/r k ' °" 
An exarmi^ * ^ ""^^ ^ suitable 

= 2 With all or part c£ of KGP- 

polypeptides are preferred wherein t^!"- 
portion cerises aU the do Jrj^^t^T"^"" 
^in ot the constant region of 
" Wn i«.o.lo>.iin such as xgo, V Z r" ' 
especially 1,0. e.g.. Igol or IgG3 . sWll . 
Will appreciate that .^'^ J ^^"^ 

•immunoglobulin portion can be delet-l„ u 
one or more amino acids or ». substituted by 

IS be added as long as ehl'^-Hortr'tm 't'^'" 
^ithelial cells and the i^^T^Un J^"^^ 
one or more of its characteristic prcper^iL 

substitutirviTen";:: o7 2"^'" 

2<S mature KSF.2. Thl llL' , 7°° °^ 

SEQ ID NO: 2 removed and a difforon^ 
in its place Sub«^•. . residue inserted 

allelic substitution variant(s) include 

allelic variant (s), which ar-^ ^x. 
25 natural!, • characterized by 

«.e polypeptide in the se^^t^! ' °' '''^ °^ 

0 sites. selection of possible mutation 

residue. """"'"""'^ "^""'I'ing arino add 

wens asss>.%Z:e: Z^llZTss'^^-^'^ 

-ich is here^ inco^of^Ted ^ ^ 



In this 
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method, an amino acid residue or group of target 
residues is identified (e.g., charged residues such as 
Arg, Asp, His, Lys, and Glu) and replaced by a neutral 
or riegatively-charged amino acid (most preferably 
5 alanine or polyalanine) to effect the interaction of the 
amino acids with the surrounding aqueous environment in 
or outside the cell. Those domains demonstrating 
functional sensitivity to the substitutions are then 
refined by introducing additional or alternate residues 
10 at the sites of substitution. Thus, the site for 
introducing an amino acid sequence modification is 
predetermined and, to optimize the performance of a 
mutation at a given site, alanine scanning or random 
mutagenesis may be conducted and the variant (s) may be 
screened for the optimal combination of desired activity 
and degree of activity. 

The sites of greatest interest for 
substitutional mutagenesis include sites in which 
particular residues within amino acids Cys37 to Ser208 
of SEQ ID N0:2 are substantially different from various 
species or cither FGF family members in terms of 
side-chain bulk, charge, and/or hydrophobicity. other 
sites of interest include those in which particular 
residues within amino acids Cys37 to Ser208 of SEQ id 
N0:2, are identical among various species or other FGF 
family members. Such positions are generally important 
for the biological activity of a protein. Accordingly, 
a skilled artisan would appreciate that initially these 
sites should be modified by substitution in a relatively 
30 conservative manner. 

Such conservative substitutions are shown in 
Table 1 under the heading of "Preferred Substitutions" 
If such substitutions result in a change in biological 
activity, then more substantial changes (Exemplary 
35 Substitutions) may be introduced and/or other 
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additions/deletions may be made and the 
products screened. 



resulting 



TABLE 1: Amino Acid Substitutions 



' Original 
Residue 

I Ala (A) 
Arg (R) 
Asn (N) 

Asp (D) 
Cys (C) 

iGln (Q) 
!Glu (E) 
Gly (G) 
I His (H) 

He (I) 



[Leu (L) 



'Lys (K) 
iMet (M) 
Phe (F) 

I Pro (P) 

Ser (S) 

Thr (T) 

Trp (W) 

Tyr (Y) 

Val (V) 



Preferred 
Substitutions 

!vsr 

|Lys 
IGln 

iGlu 
I Ser 
I Asn 
Asp 
Pro 
I Arg 

Leu 



He 



Arg 
Leu 

I Leu 

Gly 
Thr 
Ser 
Tyr 
Phe 



Leu 



'Exeinplary 
Substitutions 

Val; Leu; He 
Lys; Gin; Asn 
Gin; His; Lys 
Arg 
61u 
Ser 
Asn 
Asp 
Pro 

Asn; Gin; Lys; 
Arg 

Leu; Val; Met; 

Ala; Phe; 

norleucine 

norleucine; 

He; Val; Met; 

Ala; Phe 

Arg; Gin; Asn 

Leu; Phe; He 

Leu; Val; lie; 

Ala 

Gly 

Thr 

Ser 

Tyr 

Trp; Phe; Thr; 
Ser 

He; Leu; Met; 
Phe; Ala; 
norleuejno 



In Halting such changes of an equivalent 
nature, the hydropathic index o£ anino acTaa^T be 

til " interactive biological 

£«.ctxon on a protein is generally understood in the art 
(Kyte and Doolittle (19821 j Mhi n-', *n the art 

liao^j, J. aal. Biol., 152!l05.13l, 
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the disclosure of which is incorporated herein by 
reference) . it is known that certain amino acids n^y be 
substituted for other axrdno acids having a sindlar 
hydropathic index or score and still retain a similar 
5 biological activity. 

It is also understood in the ecrt that the 
substitution of like amino acids can be made effectively 
on the basis of hydrophilicity. particularly where the 
10 1'°'°^'^^' functional equivalent protein or peptide 
10 thereby created is intended for use in imunological 
embodiments, as in the present case. U.S. Patent 
4,554,101, the disclosure of which is incorporated 
herein by reference, states that the greatest local 
average hydrophilicity of a protein, as governed by the 
L5 hydrophilicity of its adjacent amino acids, correlates 
with Its immunogenicity and antigenicity, i.e., with a 
biological property of the protein. 

U.S. Patent 4,554.101 also teaches the 
identification and preparation of epitopes from primary 
amino acid sequences on the basis of hydrophilicity. 
I^ough the methods disclosed in U.S.. Patent 4,554,101 a 
Skilled- artisan would be able to identify epitopes, for 
example, within the amino acid sequence of kgf-2. These 
regions are also referred to as «epitopic core regions". 
5 Numerous scientific publications have been devoted to 
the prediction of secondary structure, and to the 
identification of epitopes, from analyses of amino acid 
sequences (Chou and Pasman (1974) . Biochemistry, 
^21:222-245; Chou and Fasman (1974), Biochemistxy, 
' 11121:211-222; Chou and Fasman (1978), Acfv. Enzymol. 
Relet. Areas Mol. Biol.. 42:45-148; Chou and Fasman 
(1978), Ann. Rev. Biochem. , 42:251-276 and Chou and 
Fasman (1979), BicpHys. J., 2£:367-384, the disclosures 
of which are incorporated herein by reference) . 
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Moreover, computer programs are currently available to 
assxst wxth predicting antigenic portions and epitopic 
core regions of proteins. Examples include those 
programs based upon the Jameson-Wolf analysis (j«n.,« 
and wolf aSSS), Co.pu. .pp.. ^rj^!:^^ 
wolf et al. (1988), Co^put. Appl. Biosci.. A11L:1S7-1B1 
the. disclosures of which are incorporated herein by ' 
reference) ; the program PepPlot« (Brutlag et al (1990, 
CABS. £:237-245 and Weinberger et al. (1985), Sci^l 
22fi: 740-742, the disclosures of which are incorporated 
herein by reference); and other new programs for protein 
tertiary structure prediction (Fetrow and Bryant {1993) 
BIOTECHNOLOGY, 11:479-483, the disclosure of which is 
incorporated herein by reference) . 

In contrast, substantial modifications in the 
functxonal and/or chemical characteristics of the amino 
acids Cys37 to Servos seq id N0:2 may be accomplished 
by ^electing substitutions that differ significantly in 
thexr effect on maintaining (a) the structure of the 
polypeptide backbone in the area of the substitution 
for example, as a sheet or helical conformation, (b)'the 
relative charge or hydrophobicity of the protein at the 
target site or (c) the bulk of the side chain 
Naturally-occurring residues are divided into groups 
based on common side chain properties: 

1) hydrophobic: norleucine. Met, Ala, Val, Leu 

He; 

2) neutral hydrophilic: Cys, Ser, Thr; 

3) acidic: Asp, Glu; 

30 .4) basic: Asn, Gin, His, Lys, Arg; 

5) residues that influence chain orientation: Gly 
Pro; and ' 

6) aromatic: Trp, Tyr, Phe. 



20 
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Non-conservative substitutions 
the «c^.e o. . ^„ one T^T. Z^T' 
another. Such substituted residues »av J T 
into regions of a^ino acids Cys" to^O. >T"^ 
S »0:2 that, for e«^u, are lolZTJLl^ , 

o^« faj^i, „ °' 

regions of the protein. ^^ous 

^ In a specific embodiment, a variant 
polypeptide will preferably be substanh,..n v 
10 to a^o acids Cs3, to Se^o. T^^tT, '"^r 
•substantially homolojous-, as used hereiT 
a .e^ee Of bo.010^ identil;r:i~"-" 
«s^es, to a^ino acids Cys3. to Ser". of SEfl IB ho-J 
m excess of eighty percent <80%); preferehlv 
» of ninety p^cent Oo»,, „ore Je.^ZT^'-Jt^sZT 
ninety-five percent ,S5%, , and ™ost preferabirin 
excess of ninety-nine percent r9s»i ™. 
hc«lo„ as described hererirc'LlatdT^r^ " 
parentage of a^no acid resides found in the sluer 
Of the two se^ences .*ich ali„ with identical amino 
acd residues in the se,;,uence being conpared wh«> f^ 

Last^i: ^^fi" "° ^ ^ intrricrto 

(13721 in ..elas of Rroteln Seguence and Structare ' 
= 5=124. National Bioch^ical Research Foundation 
Washington, D.C., the disclosure of which is hereby 
incorporated by r.f.r«„.. also Included as 
aubstantially ho«„logous are variant (s) of the amino 
acids ^s3. to ser». of SEa IB «o== which 
isolated by virtue of cross-reactivity with antibodies 
to am^no acids Cys" to Ser^oe of SEO ID or vTose 

iTzz » r'"^ "^^^^^ With t^r;. 

Of SEQ ID MO.l or with segments thereof. 

del.^• * °^ variant(s) is a group of 

deletion variants of Cys37 to Ser^o. of SEQ ID N0,2. 
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•niese variants include Ri-rAsn7l.Pro203j.cooH proteins 
and further include an amino acid seouence • 
NH.-tHis72.ser-83.e00H (also ref erre^^ :3'XkS!2 , 
KH.-[Leu73_ser208j.cooH (also referred to as ^-2 ' 

NH.-IGln7.-Ser20aj.coOH (also referred to as ^7 Z-ll' 
NH.-[Gly7S.ser2oaj_cooH (also referred to as J kgp-2 ' 
NH.-rAsp7..Ser2083 .coOH (also referred to as 2 kgp- ' 
NH,-rVal77.ser208j.cooH (also referred to as ^40 KGP-2 ' 
and NH2-[Arg78-ser208j.cooH (also referred to as 
AN41 KGF-2). in which each may be N-terminally 
methionylated or non-methionylated. provided however 
that Cys37 to Ser208 of SEQ id N0:2 is excluded 

By -Ri-[Asn71-Pro203j.cooH- is meant *a group 
of deletion variant (s), wherein [Asn71-Pro203j 
represents residues 71 through 203 of SEQ ID NO-2- 
wherein Ri represents a methionylated " ' 

or nonmethionylated amine group of Asn7l or of amino- 
terminus amino acid residue(s) selected from the group: 

Tyr 

Ser-lVr 

Arg-Ser-Tyr 

Val-Arg-Ser-IVr (SEQ ID NO: 9), 

His-Val-Arg-Ser-TVr (SEQ ID NO: 10) , 

Arg-His-Val-Arg-Ser-Tyr (SEQ ID NO: 11), 

Gly-Arg-His-Val-Arg-Ser-lVr (SEQ ID N0:12) ' 

Ala-Gly-Arg-His-Val-Arg-Ser-lVr (SEQ id no-13) 

Ser-Ala-Gly-Arg-His-Val-Arg-Ser-lVr (SEQ ID N0-14) ' 

Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-TVr (SEQ ID 
NO: 15), 

Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-OVr 
(SEQ ID NO: 16), 

Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 
(SEQ ID NO: 17), 
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Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tvn: 
(SEQ. ID N0:18), 

Phe-Ser-Ser.Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tvr 
(SEQ ID NO: 19) , ser Tyr 

Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Aro- 
Ser-Tyr (SEQ ID NO: 20) , 

Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val- 
Arg-Ser-OVr SEQ ID NO: 21), 

Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His- 
Val-Arg-Ser-Tyr SEQ ID NO: 22), 

Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg- 
His-Val-Arg-Ser-Tyr (SEQ ID NO: 23) , 

Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly- 
Arg-His-Val-Arg-Ser-Tyr (SEQ ID NO: 24), 

Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala- 
Gly-Arg-His-Val-Arg-Ser-Tyr (SEQ ID NO:25) , 

Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser- 
Ala-Gly-Arg-His-Val-Arg-Ser-Tyr (SEQ id NO:26) , 

Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser- 
Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr (SEQ ID N0:27) 

Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-' 

Ser-Ser-Ala-Gly-Arg-His.-Val-Arg-Ser-Tyr 

(SEQ ID NO: 28) , 

Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser- 

Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 
(SEQ ID NO: 29), 

Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser- 

Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 
(SEQ ID N0:30), 

Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe- 

Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-TVr 
(SEQ ID N0:31) , 

Met-Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser- 

Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-lVr 
(SEQ ID NO:32), 
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Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser 

Ser-Phe-Ser-Ser-Pro-Ser-5er-Ala-Gly-Arg-His-Val-Ara- 
Ser-Tyr (SEQ id NO:33) , 

Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser 

Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val- 
Arg-Ser-Tyr (SEQ ID NO:34), 

Gly-Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser- 

Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His- 
Val-Arg-Ser-Tyr (SEQ ID NO: 35), 

Leu-Gly-Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser- 

Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg- 
His-Val-Arg-Ser-OVr (SEQ id N0:36). 

Ala-Leu-Gly-Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn- 

Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly- 
Arg-His-Val-Arg-Ser-Tyr (SEQ ID NO: 37}, 

Gln-Ala-Leu-Gly-Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr- 

Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala- 
Gly-Arg-His-Val-Arg-Ser-lVr (SEQ id nO:38) , or 

Cys-Gln-Ala-Leu-Gly-Gln-Asp-Met-Val-Ser-Pro-Glu-Ala- 

Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser- 
Ala-Gly-Arg-His-Val-Arg-Ser-Tyr (SEQ id nO:39) , 

and, wherein represents a carboxy group of Pro203 or 
of carboxy-terminal amino acid residues of: 

Met 
Met-Val 
Met-Val-Val 
Met-Val -Val-His (SEQ ID NO: 40) , 
or 

Met-Val-Val-His-Ser (SEQ ID N0:41) , 
pypvided Tiow^^v^r , that and R2 are not selected so as 
to reconstruct Cys37 to Ser208 of SEQ ID N0:2. 
^ • Preferred variant (s) within this class 

include the following molecules: AN36 KGF-2; AN35 KGF-2; 
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NH2-[Asn7i-Ser2083_cooH (also referred to as ^34 KGF-2) • 
NH2-lVr-[Wi-Ser208]-coOH (also referred to as Ata2 
KGF-^); NH2-Ser-Tyr-[Wl-Ser208j.cooH (also referred to 
as ^2 KGP-2); NH2-Arg-Ser-Tyr-[Wl-Ser208j.cooH (also 
referred to as AN31 KGP-2); NH2-Val-Arg-Ser-^- [wi- 
Ser208].cooH (also referred to as AN30 KGF-2); NH2-His- 
Val-Arg-Ser-'IVr-tAsn7l-Ser2083 .coOH (also referred to as 
^29. KGF-2); NHa-Arg-His-Val-Arg-Ser-Tyr- [Asnn.ser208j . 
COOH (also referred to as ^8 KGF-2); NH2-Gly-Arg-His- 
Val.Arg-Ser-'iyr-[Asnn-ser208j.coOH (also referred to as 
AN27 KGF-2) ; and NH2-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr- 
[Asn7i-Ser208]_cooH (also referred to as ^26 KGF-2), 
either methionylated or nonmethionylated. 

A second class of variant (s) is a group of 
substitution, deletion or addition variant (s) of KGF-2 
and/or of the first class of KGF-2 variant(s), described 
above, having a region corresponding to Asn"8 to Meti'S 
of SEQ ID NO: 2 wherein at least one amino acid residue 
within the region corresponding to Asni68 to Meti76 of 
SEQ ID NO: 2 is deleted or substituted with a non-native 
amno acid, or a non-native amino acid is added within 
the region corresponding to Asni68 to Meti76 gEQ ID 
NO: 2; this region is unique among the FGF family and 
contains residues (Trpl69 and Hisl7l) ^hich may 
predominantly confer binding specificity and residues 
{Glyl73 and Metl76) which may predominantly stabilize the 
structure to the region. In a specific embodiment, the 
region corresponding to Asnl68 to Metl76 ig deleted or 
replaced with the following sequence: NHz-Ala-Lys-Trp- 
Thr-His-Asn-Gly-Gly-Glu-Met-COOH, which is the sequence 
of a- putative receptor binding region of KGF, 

A third class of variant (s) is a group of 
deletion or substitution variant (s) of KGF-2 and/or of 
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the first class of KGF-2 variant (s) and/or of th. « . 
Class Of KOP-. variants), .escribed ab^^ L:^,^"^ 
regxon corresponding to PheSS to Ser»8 ^f SEQ id no 2 
wherein at least one neutral or positiv.w 

S«:»8 o£ SEQ ID m,2 is ael«.d or substituted , 
neutraa residue or negatively charged r.si*.e selected 
to effect a charge-change protein with a reduced 
positive Charge. Preferred residues for modification 
10 are residues corresponding to Phe»5, nir« Asn"' 

with residues Thr««, Glyl«, ;>rg»7 ^ be^, '„or. ' 

preferred. Preferred a„lno acids for suhstitu^i^' 

include alanine, gluta^nic acid, aspartic acid, 
" glutainine, asparagine, glycine, valine, leucine 

isoleucine, serine and threonine; with alanine 'olut.„,i. 

acid, gluta^ine, aspartic acid and asparagine^t 2e 

preferred,, and with alanine being :»ost preferred. 
20 K . * ^""^^ class of variant (s) is a group of 

=0 substitution variant ,s, of KGr.2 and/or of the first 

cla^ Of KOP-2 variants, and/or o, the second cl"s of 
^-2 variant(s) and/or of the third class of KGF-2 
variant (s), described above, having a region 

loop foxing potential within the region corresponding 

Z t . "'^^^ loop-forming potential 

in order to stabilize this area Of the protein. ;u,ino 

inc^d T."'"'™'^ l-P-'""^^ potential 

include glycine, proline, tyrosine, aspartic acid 

855 (1986) (relative values of loop-forming 
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potential assigned on the basis «f ^ 
appearance in loop stn,ctur:r:/l 
molecules,. Preferably a diff! ^ "^''"^^^"^ 

-.her loop-.o«„in, Pot^ntiaTr^^ 
5 residue corresponding to TtrU4 '^^f 

loop-forming sequence. ■ ^ ° ^^^^ in the 

A fifth class of variant (s) Ic » 
substitution variant (s) of KGF-2 1^/ ^""^"^ 
Class of KGF-2 variant s) a^!/ T °' ^"^^ 
- KOP-2 variantcs, ^Tol LTl^^, ^^^^ ^ 

variant (s, and/or of the fourth °' "^^"^ 

variant(s,, described a^^tavL:" """" 
corresponding to Cys37, Cy^tZZs^''^^'''^ ^^^^^^ 
Wherein at least one natLllv o. '° ^^^^ 

15 residue at a position "^""^"^ cysteine 

or ISO Of s.:ZT. T''''^ 
non-native a^„o acid resiles '^TT' "'"^ ^ 

su^stitutirrii^^: ^-'-'^^^ - ^ 
- the first Class 0^^: ^.r^^^^ - 

class of KGF.2 variant (s, andr ! 

KOK-2 variantCs, and/o^ f ^e Lu\^^^^^ ^^^^^ °^ 

variantcs, and/or of the fif^^ IZZT^ T 

« M-Urt«d or ' "^responding to 

to s.r». Of sJx.To t ' tT""" 

one ^ ^^rro'-r^r " 

Slycosylation site within n,. • 
" N-li„.,, 0-ain.el,t^o^; ff"" "^"^"^^"^ '° " 

,Iycos.latll s^T^f ~ 
altered glycosylation T ^ "ith 

" .lycosyiation reco^Uion slf"''""'''*'" 

OTitaon site conprises a tripeptld. 
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sequence which is specifically recognized by appropriate 
cellular glycosylation enzymes. These tripeptide 
sequences are either Asn-Xaa-Thr or Asn-Xaa-Ser, where 
Xaa can be any amino acid other than Pro. Proven or 
predicted asparagine residues exist at positions 51 and 
196 of amino acids Cys37 to Ser20B of SEQ id NO: 2 a 
variety of amino acid substitutions or deletions may be 
mde to modify N-linked or 0-linked glycosylation sites. 

A seventh class of variant (s) is a group of 
addition variant (s) of KGF-2 and/or of the first class 
of KGF-2 variant (s) and/or of the second class of KGP-2 
variant (s) and/or of the third class of KGF-2 variant (s) 
and/pr of the fourth class of KGF-2 variant (s) and/or of 
the fifth class of KGF-2 variant{s) and/or of the sixth 
15 class of K6P-2 variant (s), described above, wherein 
putative cleavage sites Asn«»-Gly^» and/or Asn"'-Gly^« 
are modified by a substitution of an amino acid (e.g.. 
Gin or Ser) for the Asn"» and/or Asn"^ 

A eighth class of variant (s) is a group of 
addition variant (s) of KGF-2 and/or of the first class 
of KGF-2 variant (s) and/or of the second class of KGP-2 
variant(s) and/or of the third class of KGF-2 variant(s) 
and/or of the fourth class of KGF-2 variant (s) and/or of 
the fifth class of KGF-2 variant (s) and/or of the sixth 
class of KGF-2 variant (s) and/or of the seventh class of 
K6P-2 variant (s). described above, wherein fused to the 
C- terminus of one of the aforementioned proteins is an 
immunoglobulin portion comprising at least one domain of 
the constant region of the heavy chain of human 
immunoglobulin (however, generally excluding the first 
domain) such as IgG, igA. IgM or IgE. especially IgG. 
e-g. . IgGl or lgG3. 

Exemplary substitutions of KGF-2 and of 
variant (s) of KGF-2 (particularly R^- [Asn7l-Pro203j .coOH 
proteins, and more particulary m26 KGF-2. AN35 KGF-2. 
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^34 KGF-2, M33 KGF-2, ^32 KGF-2. AN31 KGF-2, ^30 
KGF-2, ^29 KGF-2, ^28 KGF-2, ^27 KGF-2 and AN26 KGF- 
2, either .methionylated or nonmethionylated) are set 
forth in the following table: 

TABLE 2 

ArST' Asp, Glu, Lys 
Gly 

Arg, Tyr 



Asn'l 
Leu 82 

Phe85 

^ys"^ Gin, Glu 

^y^"' Glu, Gin 

ill ^^"^ 
^^Hj Ala. Met, Asn 

,„„ Ala, Asn, Gly 

Ala, Phe, Ser 

T^^l Ala, Met, Ser 



„ Al^' Arg, Lys, Ser 

lie. Leu 

^"^^ll Asp, Glu, Lys 

Ala, ser 
Tyr, Ser, Met 



Leul52 
AsnlSS 

GlylSO 



Glnl70 



Ala, He, Met, Phe 

Ala, Asp, Gin Gly, Glu, 

He, Lys, Met 

Ala, His, Ser, Tyr 



Ala, Ser, Tyr 



Arg, Glu, Ser, Thr 

^SrJ^* Gly, Ala, Ser 

^^Jg7 Ala, Asp, Glu, Ser 

.oo ^^V' Ser 



Argl88 



Gin 
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LyslSS 


Glu, 


Gin 










Ala, 


Arg, 


Asp, 


Gin, 


Glu, 




Gly, 


Lys 










Ala, 


Arg, 


Asp, 


Lys, 


Glu, 




Gly 










SeriSB 


Ala, 


Asp, 


Glu, 


Gly, 


Thr 


Val206 


Ala, 


He, 


Leu, 


Val 


His207 


Leu, 


Ser, 


Thr, 


Tyr 





It will be appreciated by those skilled in 
the art that many combinations of deletions, insertions 
and substitutions can be made, provided that the final 
KGF-2 protein (s) are biologically active. A variant (s) 
of KGF-2 may be rapidly screened to assess its physical 
properties. For example, the level of biological 
activity (e.g., receptor binding and/or affinity, 
mitogenic, cell proliferative and/or in vivo activity) 
may be tested using a variety of assays. One such assay 
includes a mitogenic assay to test the ability of a 
protein to stimulate DNA synthesis (Rubin et al. (1989), 
supra, the disclosure of which is hereby incorporated by 
reference) . * Another such assay includes a cell 
15 proliferative assay to test the ability of a protein to 
stimulate cell proliferation (Falco et al. (1988), 
Qncogrene, 2:573-578, the disclosure of which is hereby 
incorporated by reference) . 

20 Polvpeptide DerivaM'^off 

Chemically-modified derivatives of KGF-2 
protein (s) in which the polypeptide is linked to a 
polymer in order to modify properties (referred herein 
as "derivatives"), are included within the scope of the 
25 present invention. Chemically-modified derivatives of 
KGF-2 protein (s) may be prepared by one skilled in the 
art given the disclosures herein. Conjugates may be 
prepared using glycosylated, non-glycosylated or de- 
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glycosylated KGF-2 protein (s ) . Typically, non- 
glycosylated KGF-2 protein (s) will be used. 
_ Suitable chemical moieties for derivatization 

include water soluble polymers. Water soluble polymers 
■ are desirable because the protein to which each is 

attached will not precipitate in an aqueous environment, 
such as a physiological environment. Preferably the 
polymer will be pharmaceutically acceptable for the 
preparation of a therapeutic product or conposition 
One skilled in the art will be able to select the 
desired polymer based on such considerations as whether 
the polymer /protein conjugate will be used 
therapeutically and, if so, the therapeutic profile 
(e.g., the duration of sustained release; resistance to 
proteolysis, the effects, if any, on dosage, biological 
activity; the ease in handling; the degree or lack of 
antigenicity and other known effects of a water soluble 
polymer on a therapeutic protein) . 

Suitable, clinically acceptable, water 
soluble polymers include, but are not limited to, 
polyethylene, glycol (PEG), polyethylene glycol 
propionaldehyde, copolymers of ethylene glycol /propylene 
glycol, monomethoxy-polyethylene glycol, 
carboxymethylcellulose, dextran, polyvinyl alcohol 
(PVA), polyvinylpyrrolidone, poly-1, 3-dioxolane, 
Poly-l,3,6-trioxane, ethylene/maleic anhydride 
copolymer, poly (p-amino acids) (either homopolymers or 
random copolymers) , poly(n-vinyl 

pyrrolidone) polyethylene glycol, polypropylene glycol 
homopolymers (PPG) and other polyalkylene oxides, 
polypropylene oxide/ethylene oxide copolymers, 
•polyoxyethylated polyols (POG) (e.g., glycerol) and 
other polyoxyethylated polyols, polyoxyethylated 
sorbitol, or polyoxyethylated glucose, colonic acids or 
other carbohydrate polymers, Ficoll or dextran and 
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noxtures thereof. As used herein, polyethylene glycol 
IS meant to enconpass any of the forms that have been 
used to derivatize other proteins, such as mono.(ci-ciO) 
^kp:^- or aryloxy-polyethylene glycol. Polyethylene 
5 glycol propionaldehyde may have advantages in 
manufacturing due to its stability in water. 

The water soluble polymers each may be of any 
molecular weight and may be branched or unbranched 

10 '''' -i^^^ - the more 

10 branches, the higher the polymer: protein ratio. Tt^J 
water soluble polymers each typically have an averaoe 
molecular weight of between about 2kDa to about lOOJcDa 
(the term "about- indicating that in preparations of a 
water soluble polymer, some molecules will weigh more 
L5 some less, than the stated molecular weight) . The ' 
average molecular weight of each water soluble polymer 
preferably is between about 5kDa and about 40kDa, more 
preferably between about lOkDa and about 35kDa and most 
preferably between about 15kDa and about 30kDa. 
0 _ There are a number of attachment methods 

available to those skilled in the art, including 
acylation reactions or alkylation reactions (preferably 
to generate an N-teminal chemically modified protein) 
with a reactive water soluble molecule. See, for 
' example. EP 0 401 384, the disclosure of which is hereby 
incorporated by reference; see also, Malik et al. 
(1992), Sep. ifematoJ., 211:1028-1035; Francis (1992) 
Focus on Growth Factors, 1121:4-10, published by 
Mediscript, Mountain Court, Priem Bamet Lane, London 
N20 OLD, UK; EP 0 154 316; EP 0 401 384; WO 92/16221- 
WO 95/34326; WO 95/13312; WO 96/11953; PCT Intemati;nal " 
Application No. US96/19459; and the other publications 
cited herein that relate to pegylation, the disclosures 
of which are hereby incorporated by reference 



30 



35 



WO 98/16642 

1*CT/US97/18607 

- 26 - 

A specific embodiment of 
invention is an unbranched « ^"^^"^^^ 
Glycol aldehyde .olec" e tvL'^''^^"^^^^^ 
weight Of about 20kDa conjugatL"^. "-olecular 
5 alkylation to the N-te«! deductive 
"le w-termnus of a kop o 

protein (s). 

Polw;^i^n^ fQniU 

Polyvalent forms, i e , 
n>ore than one active .oiety, ""J '"''^ conprising 
" embodi„,ent, the molecul^ Z °°°^^^«-<^- In 

P-tein(s, . Mditionair; \,7/r"^^ "^'''^'^ ^^-^ 
least one KGP-2 protein (s^'and T " "^^ ^t 
desired characteristic of n!^ f ^Pending upon the 
other molecule. ' Po^^valent for., at least one 

15 _ 

. in one embodiment Jrrp -i 

<*«nl«ny coupled. For be ' 

- ch.nic.Uy coupu. J TZILT" 

Additionally. KGF-2^o":i:,r '^^"^''^^ 
" - "oU„, ^ -Plea 

<Unitroph«ol (mP) or ,° ^^fl^d to 

»«Ui„g conjugates preclplt."*'"?" '™" 

'^-^ .o^.o„ aeca^rc"::;:;:,::'"- ""-^ - 

f"=i=n ProtTln'^.y^l^TbT"?'"''' ' ■^^""^'—t ■ 
protein,., „,erei„ ""^'"^ "^-^ 

- KGF-2 protein, J s" ""*""' "°l«ule 
s^stltuted ^or the v r!LTd°'' " 
°« the Itaunortobulin lltcu, T"" °' " 
"ai,avin, an „ pLtrof t. ^^^^ 
1«« on. constant do„„in of trr"' ^" " 

hunan l-unojlobulln p "'^ ^^^-^ ^lai- 

^in. For example, each such 
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Chimeric KGF-2 protein rs ) /t«pi ^ ■ 

l«Pf« lighl: chain chlnera (Kep P^^^'ints) /hm„an 

= Protei„,s,/Cg.a,. FoUowin, «SF-2 
translation of the two =hi.eric^t t ,"^ . 
l»low, the gene products h. ■aeseribea 
Chimeric molecule ha^^, TL V""*''' ' 
"ivalently. Additional detaUs rew'"''' "^^^^''^^ 
" construction of such "Uting to the 

-i«d States Lit = un:r^="'" ^ 

^.^^.ciosures of .hich are herri:::^rt: 

" --.rot?iruri~---wt 

recont-inant chimeric ^l«:ule has at 1 
P"tein,s,, as descrihea ab^ve ' 
Of the region 186-401 of " ' ^"■^"o- 

20 desaribea in EurooJan f (OPG). as 

in European Patent Application Mo ssjoq,^, . 
The production of kgf-2 proteinr^, " ° ' 

aescrtbed in further detail belov, ' 
prepared, for ^ca^ple bv r.. k P"teins inay be 

i» Vitro che^calT«>«is ofT"^' « 
25 protein (s). of the desired KOP-2 

^"'''"im r-"|firiii 

the universrtdrru^r'f "r^""" 
30 «:t can readily aeterlt rair of tre^.'""" 
sequence which enr«,). nucleic acid 

■ Protbin,s, Of a XGF-2 

in accordan«r^"'e7""'°" ""^""^ 
3= be followed to ^r^lut 1"""?"' ^^^^ 

P oduce these polynucleotides to e:,press 
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the^ encoded proteins. For exan^le, by inserting a 
^clexc acxd secruence which encodes a KGF.2 protein(s) 
into an appropriate vector, one skill^ri .1 
readiX. produce .ar.e ^antitilst":: 
5 nucleotxde se^ence. se^ences can then b! used to 

generate detection probes or amplification prLers ' 
Altematxvely, a polynucleotide encoding a KGF-2 
protexn(s) can be inserted into an expression vector 
By introducing the expression vector ln^n 
10 host, the desired k7.2 proteins ^Lv b " f^^"^^^^^^ 
large amounts. P^°t«^«(s) „,ay be produced in 

As further described herein, there are 
numerous host/vector systems available for the 
propagation of desired nucleic acid sequences and/or the 
^-<^-^-7^--2protein(s,. «.ese include, but are 
not ixmxted to, plasmid, viral and insertional vectors 
and pro3ca.yotic and eu.aryotic hosts. One skilled L 
the a.t can adapt a host/vector system which is capable 
Of propagating or expressing heterologous Dm to produce 
or express the sequences of the present invention 

Skilled ^- appreciated by those 

Skilled in the art that, in view of the present 
disclosure, the nucleic acid sequences include the 
nucleic acids 109 to 624 of SEQ id N0:1. as well as 
degenerate nucleic acid sequences thereof, nucleic acid 
sequences which encode- variant (s) of mature KGF-2 and 

hybridization conditions disclosed in the cDNA library 
screening section below, or equivalent conditions o^^ 
more stringent conditions) to complements of nucleic 
acids 109 to 624 of SEQ ID N0:1. 

Also provided by the present invention are 

35 ''''^^'"^""^^^^^^^^i"^ KGF-2 protein (s). m 

35 each such DNA construct, the nucleic acid sequence 
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35 



encoding a KGF-2 protein (s) (with or without signal 
peptides) is in operative association with a suitable 
expression control or regulatory sequence capable of 
^"-f-^ the replication and/or e^^ression of the KGP-2 
) protein (s) in a selected host. 

Preparation nf P>^1ynue1^»h,-r i^^ 

A nucleic acid sequence encoding a KGF-2 
protein (s) can readily be obtained in a variety of ways 
including, without limitation, chemical synthesis. cl4 
or genomic library screening, expression library 
screening, and/or PGR amplification of cDNA. These 
methods and others which are useful for isolating such 
TclT ^^^^<=«« ^re set forth in Sarrbrook et al 

(1989) , ..oiecuiar Cloning.- ^ Laborato^ Manual, Cold ' 
^ring Harbor Laboratory. Press, Cold Spring Harbor, Ny. 
by Ausubel et al. (1994), eds Current Protocois In ' 
Molecular Biology, Current Protocols Press; and by 
Berger and Kimmel (1987), Methods in En.yraology: Guide 
to Molecular Cloning Technigues. Vol; 152, Academic 
Press, inc. san Diego, CA, the disclosures of which are 
hereby incorporated by reference. 

Chemical synthesis of nucleic acid sequences 
Which encode desired proteins can be acconplishe^ 
using methods well )a.own in the art, such as those set 

afi:716-734 and Wells et al. (1985), Gene, ^1:315, the 
disclosures of which are hereby incorporated by 
reference. These methods include, inter alia, the 
Phosphotriester, phosphoramidite and H-phosphonate 
methods of nucleic acid sequence synthesis. Large 
nucleic acid sequences, for example those larger than 
about 100 nucleotides in length, can be synthesized 
as several fragments. The fragments can then be ligated 
together to fonn a suitable nucleic acid sequence A 
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preferred method is polymer- supported synthesis using 
standard phosphoramidite chemistry. 

Alternatively, a suitable nucleic acid 
sequence may be obtained by screening an appropriate 
5 cl^ library (i.e. . a library prepared fro^'onroTlre 
txssue sources believed to express the protein) or a 
genomic library (a library prepared from total genomic 
DNA) . .^e source of the cD.A library is typicaHTr 
10 th-t is believed to express a 

10 desxred protein in reasonable quantities. source of 

the genomic library may be any tissue or tissues from 
any mammalian or other species believed to harbor a gene 
encoding a KGF-2 protein (s) . 

Hybridization mediums can be screened for the 
15 presence of a DMA encoding a KGF-2 protein(s) using one 
or more nucleic acid probes (oligonucleotides, cDNA or 
geno„.,c DNA fragments that possess an acceptable level 
Of homology to the cDNA or gene to be cloned) that will 

20 the'llb" ^^'^t'"'^ '"^^^^^ °" t in 

20 the library. The probes typically used for such 

screening encode a snail region of DNA sequence from the 
same or a similar species as the species from which the 
library is prepared. Alternatively, the probes may be 
degenerate, as discussed herein. 
25 Hybridization is typically accomplished by 

annealing the oligonucleotide probe or cDNA to the 
clones under conditions of stringency that prevent 
. non-specific binding but pennit binding of those clones 
,0 Tl ^ significant level of homology with the probe 

Idir" 7^ ' hybridization and washing stringency 
conditions depend in part on the size (i.e., number of " 
nucleotides in length) of the cDNA or oligonucleotide 
probe and whether the probe is degenerate. The 
probability of identifying a clone is also considered in 
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designing the hybridization medium (e a 

or genomic library is being screened) ^ 

as a .rJX::^:::::, - - use. 

• ^ - set .orth int:~\^^^^^ 

«MPra. After hybridij,E(„„ ! 

washed .t e suiLu Wzation ^„ ^3 

factors such es 1?^' '^^^'^ 

- Clone, the h.Lt„ °' ^""^ 

Exemplary stringent hvbridl^**-,- 
hy.rMi.aUo„ in . . Sr^t^tu"".^ 
i° 0.1 X SSC at 62-67«c for "'"°>«<S by washing 

Alternatively, ^e^^l^ llZZTt''^ " 
15 conditions are hybrL^TEf "ybridi^tlon 

»v^.i.i.e t" L rs"° ™ " 

figure 1 under rela^l! . '"^."'"^ces set forth in 
Which encode .^llTo.TuT^T 
20 stringency hybridization^ ^" .^^^^ °* relaxed 
S5-C or hybriizau" "uh 30 «n 

see Maniatis et .1 aTsl^ ° " ° « «-«-C. 

1-boratory «anual7 Cold I' " '* 

387 to 389. ' ^"-^ '^'"'^ l^ratory. pages 

■ CL": fitt ^t- -^^^^^^^^ 

=cai,» pyropho^hl:: at a t!" ' »-05 percent 

30 35-Cand63'c d.. . '^'w««> about 

probes at 45^"c "0 ^.^^ " " base 

21 probes at 52-57°c anr» 

23 base probes at 57-6300 „^ ^' 

increased 2-3-C wL .1 temperature can be 

35 bindin. . " ll background non 

-specific 

PPears hagh. -a second protocol uses 
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15 



tetramethylainmonium chloride (TMAC) for washing. One 
such stringent washing solution is 3 M TMAC, SOnM 
Tris-HCl, pH 8.0 and 0.2% SDS. 

Another method for obtaining a suitable 
nucleic acid sequence is the polymerase chain reaction 
(PGR) . In this method, cDNA is prepared from 
poly(A)+RNA or total RNA using the enzyme reverse 
transcriptase. Two primers, typically complementary to 
two separate regions of cDNA (oligonucleotides) encoding 
a KGF-2 protein (s), are then added to the cDNA along 
with a polymerase such as Tag polymerase, and the 
polymerase amplifies the cDNA region between the two 
primers . 

The oligonucleotide sequences selected as 
probes or primers should be of adequate length and 
sufficiently unambiguous so as to minimize the amount of 
non-specific binding that may occur during screening or 
PGR amplification. The actual sequence of the probes or 
primers is usually based on conserved or highly 
homologous sequences or regions. Optionally, the 
probes or primers can be fully or partially degenerate, 
i.e.., can contain a mixture of probes /primers, all 
encoding the same amino acid sequence but using 
different codons to do so. An alternative to preparing 
degenerate probes is to place an inosine in some or all 
of those codon positions that vary by species. The 
oligonucleotide probes or primers may be prepared by 
chemical synthesis methods for DMA, as described above. 

30 Veetnr-fi 

DNA encoding a KGF-2 protein (s) may be 
inserted into vectors for further cloning (amplification 
of the DNA) or for expression. Suitable vectors are 
commercially available, or the vector may be 
35 specifically constructed. The selection or construction 
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of an appropriate vector will depend on (l, whether it 
xs to be used for DNA anplification or f or ' 
expression, (2) the size of the DMA to h« • 
the vector anfl ■ to be inserted into 

ne vector, and (3) the intended host cell to be 
5 transformed with the vector. 

The vectors each involve a nucleic acid 
sequence which encodes a desired nr-^,- • 
linlc-*^ f.« aesired protein operatively 

linked to one or more of the following expression 
control or regulatory sequences capable of dir.^^ 

dlT?'" -^-ting'the e;re rri'a 

desired protein 1^ a selected host cell. Each vector 
contains various components, depending on its f^l 
(amplification of ... or egression of LTt3 

con^tibility with the intended host cell. Ohe Ce' 
L5 conponents generally include, but are not limit J" 
one o. ^ ^^^^^ sequence an 

origin of replication, one or more selection or ma" er 
genes, promoters, enhancer elements, a transcripUoT 
0 Tl^ZZT^"''^^"''''''^^- -^onents may 

- Examples of suitable prokaryotic cloning 
vectors include bacteriophages, such as lambda 

^ TZcZ' (e.g. PBR322, col 

El. PUC the F-factor and Bluescript® plasmid 
derivatives (Stratagene, LaJolla, CA) ). other 

appropriate expression vectors of w-hi^y, „ 

1 . "^-twts, or wnich numerous tvoes 

are known in the art for the hoe*- « -ii ^ 

1 ^ described below 

can also be used for this purpose. 

Signal peqiiPnno 

protean, e.,. a co,„ponent of ., vector or it 

■»y be . part Of a nucleic acid encoding a desired 
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protein. The nucleic acid encoding the native signal 
sequence of KGF-2 protein (s) is known (WO 96/25422). 

■Origin of Renlir^ti^n 

^ Expression and cloning vectors each generally 

include a nucleic acid sequence that enables the vector 
to replicate in one or more selected host cells, m a 
cloning vector, this sequence is typically one that 
enables the vector to replicate independently of the 
host chromosomal DNA and includes origins of replication 
or autonomously replicating sequences. Such sequences 
are well known. The origin of replication from the 
Plasmid PBR322 is suitable for most Gram-negative 
bacteria, and various origins (e.g., SV40, polyoma 
adenovirus, VSV or BPV) are useful for cloning vectors 
xn mammalian cells. Generally, the origin of 
replication is not needed for mammalian expression 
vectors (for exanple, the SV40 origin is often used only 
because it contains the early promoter) . 

The expression and cloning vectors each 
typically contain a selection gene. -This gene encodes a 
"marker- protein necessary for the survival or growth of 
the transformed host cells when grown in a selective 
culture medium. Host cells that are not transformed 
with the vector will not contain the selection gene and 
therefore, they will not survive in the culture medium ' 
Typical selection genes encode proteins that (a) confer 
resistance to antibiotics or other toxins, e.g., 
aitpicillin, neomycin, methotrexate or tetracycline; 
(b) coinplement auxotrophic deficiencies; or (c) supply 
critical nutrients not available from the culture 
medium. 
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th. : r r ^^^^^ be used to anplify 

the genes to be expressed. Amplification is the T^T 
Wherein genes which are in greater den^d for the 
production of a protein critical for growth are 
5 reiterated in tandem within the chromosomes of 

successive generations of recombinant cells. Examples 
Of suitable selectable markers for mammalian cells 
include dihydrofolate reductase (DHFR, and th^idine 
kinase. The cell transformants are placed unL 
selection pressure which only the transformants are 
uniquely adapted to survive by virtue of the marker 
present in the vector. Selection pressure is imposed bv 
culturing the transformed cells under conditions^L ^ 
Which the concentration of selection agent in the medium 
L5 IS successively changed, thereby leading to 

ainplif ication of both the selection gene and the DNA 
that encodes the desired protein. As a result 
increased quantities of the desired protein are 
synthesized from the amplified DNA. 

° s.l..^. ^^'^ transformed with the DHFR 

selection gene are first identified by culturing all of 
the t,3„3f,^^,3 in a culture medium that contains 
methotrexate, a competitive antagonist of DHFR An 
appropriate host cell when wild-type DHFR is used is the 
> Chinese hamster ovary cell line deficient in DHFR 
activity (Urlaub and Chasin (1980), Proc. Natl. Acad 
SC.. USA. 77ni:.216-4220, the disclosure of wh^^h is 
hereby incorporated by reference) . The transformed 
cells are then exposed to increased levels of 
methotrexate, i^is leads to the synthesis of multiple 
copies of the DHFR gene and, concomitantly, multiple 
copies of other DNA present in the expression vector 
such as the DNA encoding the desired protein 
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m untranslated sequence l^./J^ Promoter Is 

surt codon Of a s^ZtT "^"^'"^ the 

"0 to 1000 t:aT^«^r^\'r""- ^« 

10 translation o, a Particular Ltlc ITrf"™ 
A propter be conventional!; "T""' 
classes, inducible promoters ani °' 
*n inducible promoter initi'teTin 
transcription £ro» »A under < ' °' 
5 'o^ Change in culture c' Stio ' '» 

or absence of a nutrli^t o T' " 
A large nu^r of p^Z^rs re?""^ 
potential host cells. ^: :eu tr'^ ° °' 
cperably linked to encoding thTdesirer"""^ 
' "^'""^ P'c-ter from the so^e^l^""'" ^ 
enzyme digestion and inserting the^s^dt 
sequence. The native KGF-2 pL^^ P^omota: 

-ed to direct a^UficaU n^el^r" ""^ 
•needing a desired protein a t l «A 
preferred, however, if it ,er^.'"^"'°"'"= ^'^""ter is 
end higher yields of the e^rts^l^oT 
to the native promoter ^.TTf itl 

»ost cell syst«. that has beL selectZ" """" '"^ 
example, any one of n,. ""=ted for use. For 

-er.3.fL:;:-^— 

•■osts inclutTbettirt ' '"'^ ^""^"^ 

sy"^,. alicaline pCpi^T" T 

pnosphatase, a tryptophan (trp) 
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promoter system; a bacterial i • 
system; ana hy.ri. p^omote^ suTaT^t ^'""^ 
Other known bacterial promoters ll T ' P^^^-oter. 
Their nucleotide secueLc ^ suitable. 
^ enabling one s^mlTlTlL^Zl ^H.-^^^-e., tbereb. 
desired DNA sequence (s) usinfi • v 

"^^ '° ^^^^^ --"^^^^ " 

" promoters for use witT^, " ^^'^le 

°^ viruses such as poZ^''^^^^ '^"""^^ 

adenovirus (such as Adenovirus 2 T 
virus, avian sarcoma virus ^ Papilloma 
retrovirus, hepaUtis-B « 
Simian virus 40 (sv40, otT "°" P«'«»fly. 
promoters include h«erol„„„ ^""^1^ mammalian 

Heat-shoc. pr^:::.":: r:::r 

cne actin promoter. 

^icall. -.tarrelntr """" ""^ 

transcription by higher '° 
-Odin, a aesired pr«eir^" " " 
^ements c, usually from^T^-aT; ^^'-^^^'^ 

on the pr^,^ ^ increase its tr«s"- 
QAancers are rel.n„ ■, "^"^Mscription. 
position independent. orientation and ' 

the transcription unit. ^^Ih " ^' '° 

advantageously used with 

se^ences avauiu" "'^"'^ 
taown (e.g., gi^i„ '■^<» »»™lian genes are 

protein and insuli"' »»P'«-^«o- 
-=h as the SV40 en^c« tt"?' 
promoter enhancer ^T,' =^tomegalovlrus early 
«r. the polyoma enhancer and adenovirus 
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^cers are exe^ia^ enhancing elements for the 
activation of eukatyotic promoters, whll. .T T 

z " T"" " " • s oTr°:: a 

a« encoding a desired protein it 1. • * 
" a site 5. fro. the prc^ot^! ^"""'^^ '^^^^^ 

lranscrir>t<nn T»ni,jn„,.j^^^ 

Egression vectors used in eukaryotic host 
cells ea,h „iu ^i^,,^ ^^^^ ^ - 

tor the ter^tion of transcription and for stLiii, 
the ^. such se^ences are co»^l, avaUa^lT^r ' 



the 5. and occasionally 3' untranslated regions of 
•^ctic D»s or cms. ^ese regions olnZn 

IS frir?^^•^^= '^-^^'^ - Polyadenyla^:. 
15 fra;««,ts in the untranslated portion of the 

encoding a desired protein. e niaa 

■ tta construction of a suitable vector 

containing one or more of the above-ll.h^ 
j--" the desired codir:e^r;~= 
accomplished by st«,dard ligation technic... 
Plasmids or fragments are cleaved, tailored ^ 
religated in the desired order to generate the rl^ired 
vector. TO confirm that the correct se<wence has^T 
^^^truceed, the ligation mixture may be used ^ " 

y imown techniques as described above 
Quantities, of the vector from th» ^v. * 
n^or.=^ J , "® transfonnants are then 

prepared, analyzed by restriction endonuclease 

> trir!'/"''°^ ^^^^^^^ presence of 

' tne desired construct, 

_ A vector that provides for the transient 
expression of DNA encoding a desired protein in 
««nunalian cells may also be used m . 

egression involves the use of ' 

, . , "se of an expression vector that 

» able to replicate efficiently in a host cell, such 
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that the host cell accumulates copies o£ the 
expression vector and, in tu™ . 
Of the aesirea protei; LZ' CZl:^T 
Each transient expression system^ T «"or. 
3 «<pre.sion vector ana a LTceU,' l^ZTZ l''^^" 

^.^proteins .or aesirea .oio^icTrp:--— 

10 

each «f °' ^ of reconfcinaxat host cells 

each of whxch contains a nucleic acid sequence for 'e 

m expressing a desired protein is .i. 
ic • . i?'-«-w'-ein, IS also provider^ Kxr 

yeast or plant cells. ^ ' ^°^««=t, 

not !• f ^'^^^^"^^ =ells include but are 

20 Grl r> '"""'^^'^ ^"^^ Ora..negative or 
20 Gram-posative organisms (e.g., ^oli (HBlOl dhL 

DHIO and MC1P61,; B.aUU such as B. slZus' 

Pseudomonas species, such as P 

in addition to prokaryotic host cells, a KEP 
protects, expressea in ,lycosylat.a fo^ 

one of a nu.t,er of suitable host cells aerived frZ 

>0 :L\t"'^°"^^^- is ^cS^le Of 

co.I,lex processing ana glycosylation activities ^ 

Aether such culture involves vertebrate or 
invertebrate cells, Incluain, plant and insect cells 

5 or ve.=^ «= filamentous fungi 

or yeast ^y be suitable hosts for the expression of a 
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Lt^^vea1^!• ,f ^^^^^^^ — ^-^-^ or con^on 
baker s yeast, is the most comonly used among lower 

eukaryotxc host microorganisms, but a number of other 
• genera, species and strains are well im^um ^ 
5 available. commonly 

Vertebrate cells may be used, as the 
propagation of vertebrate cells in culture (tissue 
culture) is a well-known procedure, ^pies of useful 
«lxan host cell lines include but are not limitefto 
10 monkey kidney CVl line transformed by SV40 (COS-7) 
human embryonic kidney line (293 cells or 293 cells 
subcloned for growth in suspension culture), baby 
hamster kidney cells and Chinese hamster ovaiy cells 
Other suitable mammalian cell lines include but are not 
15 limxted to HeLa, mouse L-929 cells, 3T3 lines derived 
from SWISS, Balb-c or NIH mice, and BHK or HaK hamster 
cell lines. As a specific embodiment, a KGF-2 
protein (s) may be expressed in COS cells or in 
baculovirus cells. 

tr. ' . ^ """^ transfected and preferably 

transformed with a desired nucleic acid under 
appropriate conditions permitting egression of the 

methL" T'^' ^"'^^^^ -113 and 

methods for transformation, culture, amplification, 

screwing and product production and purification are 
well known in the art (Gething and Sambrook (1981) 

^••^'^-"^ alternatively, Kaufman et al 
(1985), Mol. cell. Biol.. 5121:1750-1759, or U.S Pat 
No. 4,419,446, the disclosures of which are hereby 
30 incorporated by reference, . For exa^le, for manonalian 
cells without cell walls, the calcium phosphate 
precipitation method may be used. Electroporation 
mcroinjection and other known techniques may also be 
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It is also possible tha«- j 
n.ay be produced by homologous recorr^. T""^ 
reco^inan, P-ductio„ .eLods u^SZ"^ °^ ^^^^ 
elements introduced into cells alrLr 
5 encoding a KGF-2 protei„(s) * , ^ ^°"*=^ining DNA 
is a techni^e originally level"! "^^^^^^-^-n 
to induce or correct inut.M-..„ '''' targeting 

genes 

active genes (Kucherlapati ("ssT 

^es. andAfol. Biol., 2&:301 thl '^^ '^'^ Acid 

> inco^rated ^''re:e;en:e, ^IT . " ^^^^ 

was developed as a method for introdu^ 
niutations into specific r.^, specific 
C-omas et al. (Las^c:!! ^^^.I^^^.^^r^^- -ome 
Capecchi (1987), Celj, 51-503 f ' 

<^lsclosures of which are heteb. ff'^^^^'^^^^' 

^.ncorporated by reference) Exe^, 
<5escribed in.u.S. Patent 5 2^ 0^ '"'""'^^^ 
WO 93/03183; WO S4/12S50 a:d S4;3L:o''° 
disclosures of which are here^ ' 
reference. incorporated by 
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The method for eulh„».<^ 
■"ore recombinant host =.n " , ^ '"^ °« <=r 

protein will vary dl JI„ " Production of a desired 

"n.ider,tion...ThelTr 

«iv«, Situation „aVL ^'-"^^ 'or a 

art n,. ^ ^ apparent to those skHl=j • 

«t through minimi experimentation Su!h 

host cells are cultured f„ ■ t recortbinant 

«Press«3 protein is teen" T ' 

purified fro. ^e lul 

ne culture jiedium (or tro» the cell. 
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specifically, each of the recombinant cells 
used to pxoauce a desired protein r^y be cultured in 

5 medxa suitable for inducing promoters, selecting 

suxtable recombinant host cells or amplifying the gene 
encodxng the desired protein. Tt^e media may V 
supplemented as necessary with hormones and/or other 
growth factors (such as insulin, transferrin or 

0 epidermal growth factor) , salts (such as sodium 

chloride, calcium, magnesium and phosphate) , buffers 
(such as HEPES). nucleosides (such as adenosine and 
thymxdxne), antibiotics (such as gentamicin) . trace 
elements (defined as inorganic compounds usually present 

' at fxnal concentrations in the micromolar rangef, and 

also.be included, at appropriate concentrations, as will 
be appreciated by those skilled in the art. Suitable 
culture conditions, such as temperature. pH and the 
like, are also well known to those skilled in the art 
for use with. the selected host cells. 

_ ^ The resulting expression product may then 
be purified to near homogeneity using procedures known 
in the art. Exemplary purification techniques are 
taught in published PCT Application Nos. WO 90/08771 and 
WO 96/11952, the disclosures of which are her^ 
incorporated by reference. 

_ Variant (s) of KGF-2 described herein, and 

chemically-modified derivatives of KGF-2 and variant (s) 
of KGF-2 protein (collectively. «kgf-2 protein 
product (s)-) may be used as research reagents and as 
therapeutic and diagnostic agents. Thus, a KGF-2 
protein product (s) may be used in in vitro and/or in 
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vivo diagnostic assays to quantify the a«K,unt of KGF-2 
m a tissue or organ sanple. 

For example, a KGF-2 protein product fs) «n 

5 KGP-2 proteinis) In various body fiuias «d tissue 
.«»Ples usl^ t,=tai,„.s taown in the ert ,„o 90/08771, 

KGF 2 oro.. T"""" "■"^l"^ the use of a' 

K<^-2 protein product (s, In the s«.eratlon of antibodies 
aade against the KOP-2 protein product ,3,, Inclu^ 
10 nat.veKG.-2. On, of ordinary siciu in the art c» use 

and polyclonal antibodies or reco^lnant antibodies 
such antibodies my then be used to purify and 



20 



25 



ti..T '"''^ in^^ention encompasses phannaceu- 

txcal preparations each containing therapeutically, or 
prophylatically-ef f ective amounts of a KGF-2 protein 
product (s) . _ f'otein 

Pharmaceutical compositions each will 
generally include a therapeutically-ef fective or 
prophylatically-effective amount of a KGF-2 protein 
product (s) in admixture with a vehicle. The vehicle 
preferably includes one or more pharmaceutically and 
Physiologically acceptable formulation materials in 
admixture with the KGF-2 protein product (s). 

The primary solvent in a vehicle may be 
either aqueous or non-aqueous in nature, m addition 
the vehicle may contain other pharmaceutically 
acceptable excipients for modifying or maintaining the 
PH (e.g.. buffers such as citrates, phosphates, and 

35 "'"^ " --1-ity (e.g., nannitol 

35 and sodium chloride); viscosity; clarity; color- 
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Pcly.th.lene glycols a„a slZtlX^ ^^T' 

Pluronlo.) , mtioxidants (e a , 

hyarogen-,„l,Ue,, p:e:,;v^ ^ Tg ^r' ■ 
0 .c.a ..uc,uc acia... flavoring Z iuutw 

fillers, delivery vehicles,- diluents ««J/or 
Phannaoeutioal adjuvants, other effective 

«or»latxons. or suppositories are also envisioned 
Preparatio-Tof^™ ™^ Particulate 

erosion p:^:^';.^" TT^ ^ ^ 

copor^erV"^ p^r"i:::~ 

copolyn^ers of . PEG, and lactic and glycolic 

•"•Aicy, rate of m vivo release, and • 

t^L"' --ins-^ri:::, : - r 

^n^e ^"T"""""' formulation for a desired prouL 

C tt. rl™ ^ - ^epe^r 

rout. Of aananistration and desired dosage. 
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Exemplary pharmaceutical coni>ositions are disclosed in 
^enancrton's Phannaceutical sciences. 18th Ed. (1990) 
M.ck Publishing CO., Easton, PA 18042, pages 1435-17;2. 
GonO^tz and Pettit (1995), Biocon.u^ate cL. , ^332 ' 
5 351; Leone-Bay, et al. (1995), Journal of Medicinal 

^l^^"-^^"'- - (1^S5), liTnlal 

immunology and Immanopathology. 2£IU:93; WO 94/06457- 
WO 94/21275; ^ 2706772 and WO 94/21235, the disclosu;es 
of which are incorporated herein by reference 

' f^"'^'^ ^«lease compositions are 

available from the a variety of suppliers includina 
Depotech corp. (Oepofoam™, a multivesicular Uptle) • 
Alkermes, inc. (ProLease™, a PLGA microsphere) As 
used herein, hyaluronan is intended to include 
hyaluronan, hyaluronic acid, salts thereof (such as 
sodium hyaluronate) , esters, ethers, enz^onatic 
derivatives and cross-linked gels of hyaluronic acid 
and Chemically modified derivatives of hyaluronic acid 
(such as hylan) . Exemplary forms of hyaluronan are 
disclosed in U.S. Patent Nos. 4,582.865, 4,605.691 
4.636,524, <L..713.448. 4,716,154, 4,716,224, 4,772 419 
,851,521, 4.957.774, 4.863,907. 5,128,326, 5,202 431 

loi sZ l:. IV'' ^"'^'^ '^'^^^ Application Nos. 0 
507 604 A2 and 0 718 312 A2; and WO 96/05845, the 

disclosures of which are hereby incorporated by 
reference. Suppliers of hyaluronan include BioMatrix 
inc. Ridgefield, NJ; Fidia S.p.A., Abano Terme, Italy ^ 
^ken Pharmaceutical Co.. Ltd., ^kyo. Japan; Phannacia 
AB. Stockholm, Sweden; Genzyme Corporation. Cambridge 
MA; Pronova Biopolymer, Inc. Portsmouth. NH; Calbiochen- 
Novabiochem AB. Lautelfingen, Switzerland; mtergen 
Company. Purchase, NY and Kyowa Hakko Kogyo Co., Ltd 
Tokyo, Japan. 

For treatment and/or prevention of oral 
indications, a liquid solution or suspension can be used 
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in a manner similar to a mouthwash, where the liquid is 
swished around in the mouth so as to maximize treatment 
of lesions (United States Patent 5,102,870, the 
teachings of vdiich are incorporated by reference) 
5 Longer contact with the mucosal surface can be attained 
hy selecting a suitable vehicle which is capable of 
coating mucosa. Typical examples are pectin containing 
formulations such as Orabase Registered™ (Colgate-Hoyt 
Laboratories, Norwood, MA), sucralfate suspensions 
10 Kaopectate and Milk of Magnesia. The formulation can 
also be a spreadable cream, gel, lotion or ointment 
having a pharmaceutically acceptable non-toxic vehicle 
or carrier. KGF-2 protein product (s) can also be 
incorporated into a slow dissolving lozenge or troche a 
chewing gum base, or a buccal or slow delivery 
prosthesis hooked onto a back molar, for example. 
Therapeutic agents such as analgesics and anesthetics 
can be administered to alleviate pain and such as anti- 
infectictives, anti-bacterials, anti-fungals and 
antiseptics can be administered to prevent and/or treat 
secondary infection of the lesions. 

Once the pharmaceutical composition has been 
formulated, it may be stored in sterile vials as a 
solution, suspension, gel, emulsion, solid, or a 
dehydrated or lyophilized powder. Such formulations may 
be stored either in a ready-to-use form or in a form 
(e.g., lyophilized) requiring reconstitution prior to 
administration. 

In a specific embodiment, the present 
invention is directed to kits for producing a 
single-dose administration unit. The kits may each 
contain both a first container having a dried 
protein and a second container having an aqueous 
formulation. Kits included within the. scope of this 
invention are single and multi-chambered pre-filled 
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syringes; exeirplary pre-fiiied syringes . ■, • 
syringes, and lyosyringes such a^Zo J:''' ''^'^ 

Pre-filied lyosyringe, ::etaur' t 
GmbH, Ravensburg. Germany. ^^^^lable from Vetter 

^ It should be noted that kcp 9 « . . 

produce,,, fo™,lations descri^ 

pharmacokinetic parameters of KOF-2 

as for^lated. and the routrof /• froduce(s) 

" ''S^-^ protein productsrl L r^'^'""""- 
ad»lnister«J daily or i^^^ -*--stered once. 

bolus dose follo;^ a^:""'" ^ -1"-^ 

<3eUvery. it iTTl^' ^'-'"'"ous dose or sustained 

continuous or near clL "^'r*^ ""^ o^ a 

^0 For exa^ie. .ZuTl^,,Zl^ 

sustained release forS T^l ""^ 

effect »f °* *° "Wch have the 

effect of a continuous presence in the hl<^.^ 

P^ea^le a^unts. .sed on a det^':^:^ ' " 

" ~ectr;riit;:tra:rr^:^^^^^^^^^^ ■ 

epithelial cells be ad„lntsterll « ef, . °' 
of a KOP.2 protein product.s, to"uc" d " T™' 
response in the patient and via JhI 
30 detenninea by the attendf. T 9an«rally be 

recl«,»„ ■ f actendins physician. The dosaoe 
regimen involved -in a t«^w j ^ ^woag© 

pCc^ ^ 

« sex and diet of t^e p^titt 

t the patient, the severity of any 
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infection, the ti^e of adnunistration and other clinical 
factors. Appropriate dosages may be ascerta^L v 
use of 3,.,,,3hed assays for dete^ninTd's^:^"^^^^^ 
utxlxzed xn conjunction with appropriate dose-response 
5 data, ^ical dosages will range fro. 0.001 

ToTZ:TI T "'^'^ P-^erably !p to 

200^.g/.g body weight, :.re preferably 100 .g/.g bLy 

The KGF-2 protein product (s) may be 
10 admxnxstered via topical, enteral or parenteral 
administration including, without limitation 
intravenous, intramuscular, intraarterial, intrathecal 
intracapsular, intraorbital, intracardiac, intradeli' 
intraperitoneal, transtracheal, subcutaneous, 

---L^L'pInaT' T":^^''^^'''' ^^apsular, subarachnoid, 
intraspinal, and intrastemal injection and infusion 
The KoP-2 protein product(s, may be administered via' 

oral administration or administered through mucus , • 
membranes, that is, intranasally, sublingually, buccally 
0 or rectally for systemic delivery. The KGP-2 protein 
Product(s) may be used once or administered repeat^ 
depending on the disease and the condition of the 
patient. In some cases, the KGF-2 protein product(s) 
may be administered as an adjunct to other therapy 1 
> also with other pharmaceutical preparations 

In another embodiment, cell therapy 
(e.g., iitplantation of cells producing KGF-2 protein(s) 
IS also contemplated. TO^is embodiment of the present 
inv^tion may include implanting into patients cells 
which are capable of synthesizing and secreting a 
biologically-active form of KGF-2 protein(s) . Such 
cells producing KGF-2 protein (s) may be cells which do 
not normally produce KGF-2 protein (s) but which have 
been modified to produce KGF-2 protein.(s) , or which may 
be cells whose ability to produce KGF-2 protein (s) have 
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been augmented by trans fonnat ion with a polynucleotide 
suitable for the egression and secretion of such 
protein, m order to xninimize a potential inanunological 
reactxon xn patients being administered KGF-2 protein (s) 
Of .foreign species, it is preferred that the cells h 

o£ the same species as the patient /*» « v,. 

i'atienc (e.g., human) or that 

the cells may be encapsulated with material that 
provides a barrier against immune recognition, or that 
cells be placed into an iimunologically-privileged 
10 anatomical location, such as in the testis, eye and 
central nervous system. 

Human or non-human animal cells may be 
iir5>lanted in patients in biocompatible, semi -permeable 
polymeric enclosures or membranes to allow release of a 
KGF-2 protein(s), but prevent destruction of the cells 
by the patient's immune system or by other detrimental 
factors from the surrounding tissue. Al tentatively, the 
patient's own cells, transformed ex vivo to produce 
KGF-2 protein (s) , could be implanted directly into the 
20 patient without such encapsulation. The methodology for 
the membrane encapsulation of living cells is familiar 
to those of ordinary skill in the art, and the 
preparation of the encapsulated cells and their 
implantation in patients may be accomplished with known 
25 techniques (U.S. Patent Nos. 4,892.538; 5:oil,472; and 
5,106,627, the disclosures of which are herely 
incorporated by reference) . 

In yet another embodiment, in vivo gene 
therapy is also envisioned, wherein a nucleic acid 
sequence encoding a KGF-2 protein (s) is introduced 
directly into a patient. Efficient and long lasting 
gene transfer to hepatocytes is required for effective 
gene therapy for local expression of the protein to 
prevent and/or treat liver diseases and/or for secretion 



30 



35 



WO 98/16642 

PCrAIS97/18607 

- 50 - 

of the protein to prevent and/or treat ^< 

organs or tissues. diseases in other 

The DMA construct may be dlr-o^i-i . . 
into th. tis=u. cf the cr,an to ^ iX'^ '^''^'^ 

i3 operable li^ed to . ^ZIT^T^'"^ ™^ 

vector serene, fcon, .uch vectors L rad:"^'^ '"^'"^ 
vector, a retroviral vector Jo 
" -rpes VI.. vector. tolT^J^e^rt: "rr'" ' 

=:nrtra:L2:irac^--- 

appropriate aeUver. vectort^^^ .^r:! 

■^anster, direct injection (naked dnaI rec.^^„ 
jnediated transfer ai,^-^ ' ^7'^^'°^- 

boni^rdment (gene gun). For the Tj/. '""°''«"=1^ 
hepatocytes in the liver th "generation of 

, vectors he especil ^ etertte'.^L'r "^^^ 

A KGF-2 protein product /c^ u 
therapeutically- and Proph^acra^t-TL^ir 1^ 

having damage to or clinically insuffl^i.-^ \ 
epithelium cells .>. t "=""«ient numbers o£ 

ceils. It should be noted that a Km 5 
protein product(s) nay be used for vet^LrT , 

KGP-2 nr«/° ''^'^^ Present invention, a 

aifferentiation of epithelial cells includiT:, but not 
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limited to, the eye, ear, gums, hair, lung, skin 
pancreas (endocrine and exocrine,, thyn«.s, thyroid 
urxnary bladder, liver and gastrointestinal t^^t 
including cells in the oral cavity in th. . ! 
S the glandular sto^ch and s.allt;es:in? inT""" 
and the intestinal n.cosa, in the re:tr;nrin J^^^^ 
canal, indications in which a KGP-2 protein p:oduc,^' 
may be successfully administered include, but are not 
limxted to: bums and other partial and full-thC^. 

t ^'"^^^^^^^^^ 

glands; lesxons caused by epidermolysis bullosa, which 
is a defect in adherence of the epidermis to th; 
-de^lying dermis, resulting in frequent open, painful 

induced alopecia and male-pattern baldness, or the 

duodenal ulcers; gut toxicity in radiation- and 
chemotherapy-treatment regimes; erosions of the 
^st^ointestinal tract (e.g., esophagus, stomach and 
intestines) include erosive gastritis, esophagitis 

as Crohn s disease (affecting primarily the small 
intestine, and ulcerative colitis (affecting primarily 
the large bowel,; disorders or damage to salivary gJd 
tissue including radiation/chemotherapy effects 
autoin^^e diseases such as Sjogren's Syndrome ;hich can 
cause salivary gland insufficiency (sicca syndrome,; 
insufficient production of mucus throughout the 
gastrointestinal tract; adult respiratory distress 
syndrome (ards, . pneumonia, hyaline menO^rane disease 
(I.e.. infant respiratory distress syndrome and 
bronchopulmonary dysplasia, in premature infants; acute 
or chronic lung damage or insufficiency due to 
inhalation injuries (including high oxygen levels, , 
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einphysenia, lung damage from chemotherapeutics 
ventilator trauma or other lung damaging circumstances; 
hepatic cirrhosis, fulminant liver failure, damage 
caused by acute viral hepatitis and/or toxic insults to 
the liver and/or bile duct disorders, and viral -mediated 
gene transfer to liver; corneal abrasion and/or corneal 
ulcerations due to chemicals, bacteria or viruses- 
progressive gum disease; eardrum damage; ulcerations 
and/or inflammations including conditions resulting from 
chemotherapy and/or infection; pancreatic disorders and 
pancreatic insufficiencies including diabetes (Type I 
and Type li) , pancreatitis, cystic fibrosis, and as an 
adjunct in islet cell transplantation. 

This invention thus has significant 
implications in terms of enabling the application of 
KGF-2 protein product (s) specifically characterized by 
the prophylactic and/or therapeutic use of KGF-2 to 
reduce, delay and/or block the onset of damage to or 
deficiencies in these particular types of cells. The 
following is a more specific description of diseases and 
medical conditions which can be treated with KGF-2 
protein product(s) in accordance with the invention 

Specific uses of the KGF-2 protein product(s) 

are disclosed in PCT Patent Application No. 

filed on the same date herewith by Lacey, Ulich 
Danilenko and Farrell, entitled on the Application 
transmittal letter as "USES OF KERATINOCYte GROWTH 
FACTOR-2" (Attorney Docket No. A-422C-PCT) , the 
disclosure of which is hereby incorporated 'by reference. ' 

KGF-2 protein product (s) are useful to 
increase cytoprotection, proliferation and/or 
differentiation of hepatocytes in order to increase 
liver function. KGP-2 protein product (s) are useful to 
treat and/or prevent hepatic cirrhosis. .fulminant liver 
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faxlure, damage caused by acute viral hepatitis, toxic 
xnsults to the liver and/or bile duct disorders. 

Hepatic cirrhosis, secondary to viral 
hepatitis and chronic alcohol ingestion, is a 
5 significant cause of morbidity and mortality kgp 2 
protein product(s) are useful to treat and/or prevent 
the^development of cirrhosis, a standard in vivo model 
(LsiTT f (Tomas.ews.i et al. 

10 I h : T ^^22^-231^ the disclosure of 

10 which IS hereby incorporated by reference) . 

Fulminant liver failure is a life-^T,^o«l. • 

Which as presently treatable only with liver 
transplantation. KGF-2 protein product (s) are useful to 
15 treat and/or prevent fulminant liver failure, sta^^d 
VIVO models of fulminant liver failure are known 
Mitchell et al. (1973), J. E^. ^^e^ 

122:185-194; Thakore and Mehendale (1991), To^cologic 
PatHol l,:47-58; and Havill et al. (1994), ^ 
20 Journal, ^4^:^930, ^stract 5387, the disclosures of 
which are hereby incorporated by reference) . 

cal and s.lTv frequently subclini- 

cal and self-limitmg. However, in a minority of 

25 r'v^'' '"''"''^ ^'"""^ ^-^"1^ o-^- several 

25 weeks. KGF-2 protein product(s) are useful in 

preventing and/or treating viral hepatitis, standard 

(HouT °' proliferation are known 

(Housley et al. (1994), Jouz7:al of Clinical 
investigation, 2^:1764-1777; and Havill et al 
(1994), supra, the disclosures of which are hereby 
incorporated by reference) . 

Toxic insults to the liver caused by 
acetaminophen, halothane, carbon tetrachloride and other 
toxins may be prevented and/or treated. by KGF-2 protein 
35 product(s,. Standard i. Vivo models Of liver toxicitT 
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are known (Mitchell et al mq^-ji 

5 KGF-2 protein product (s) are useful to 

incr;ease cytoprotection. proliferation and/or 
differentiation of epithelial cells in the 
gastrointestinal tract (e.g.. the oral cavity 
esophagus, stontach. sn«ll intestine, colon, rectum and 
10 anal canal,. I^e terxns ^gastrointestinal tract- as 
defined herein, and -gut- are art-recognized tem.s and 
are used interchangeal^ly herein. Specifically 
protein product(s) are useful to treat and/or prevent 
gastric Ulcers, duodenal ulcers, infla^tory bowll 
disease, gut to xicity and erosions of the 
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gas trointes tinal tract. 

Gastric ulcers cause significant morbidity, 
have, a relatively high recurrence rate, and heal by scar 
formation on the mucosal lining. KGF-2 protein 
product (s, are useful to prevent degeneration of 
glandular mucosa and to regenerate glandular mucosa more 
rapidly, e.g., offering a significant therapeutic 
iHtprovement in the treatment of gastric ulcers 
Standard in vivo models of gastric ulcers are known 
(Tarnawski et al. (1991,, "Indomethacin Impairs Quality 
of^erimental Gastric Ulcer Healing: A Quantitative 
Histological and Ultrastructural Analysis- 
ln:Mechanls.s of injury. Protection and Repair of the 
^Per Gastrointestinal Tract, (eds, Gamer and O'Brien 
Wiley ^ sons; Brodie (1968), Gastroenterology, 
5£:25; and Ohning et al. (I994) , Gastroenterology, 
^>fl^i4-affiPLa.:A624, the disclosures of which are hereby 
incorporated by reference) . 

Duodenal ulcers, like gastric ulcers, cause 
significant morbidity and have a relatively high 
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recurrence rate. KGP-2 protein product (s) ar. . 
prevent defeneration of the n^cosal itlng^f Z 
duodenum and to rapidly regenerate th^T 

(1987), £:31-42; and Robert et al (1070, 

(abdominal, total body or local . „ ^ «"^«"n 
and chemotheraMT. of Drln,.^, ' 

— ^^^^^^^^^ 
c-..«a. and .^orc^rb:: r^rr^- 

transplants. The sever! ^ «rrow 

- ..e and dose o. cb::^^:a:Ltr::j:,rr '° 

concomitant.tharapy .uch as r«Uoth^^ ' 

for th.« patients J T """"^o" 
^= and swelli ^rJT^lZl:: T''"" ^^^^ 
Often beco^ aecondarUyl"«::it;°::- ""^ 
to heal, standard in vL ^Tra^TaT '^'^ 

rVr"^ are teo» .Withers L ^lC^mT'l 
^. «ad.at.. 1201:261-26,, the dlsolosurTof 11 

" '■"ebi- incorporated reference). st^L^ " 
«aals Of chemotherapy-induced ^ t^f " 
(Parrel! et al tv.^ * toxicity are known 

3ath ^^nnual :.e;inT,o^a? ^'7 " 

sonis et al Mo.of o , ' "S6, 

35 £m..«j„r":'«oor,ii:r; r * 

«ore (1385) , Cancer Chemotherapy 
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Phannacol., 15:ll-i5, the disclosure. . 
herel:^ inco^orated by referllce, 

Exemplary cheinother-flr%i=.,t*. • 

<^~cin. aoxo^Lin ".^otaT s^r^^^"- 

-a «e,i^ treat,^:' '"otere, 
'0 lifted to, BE«, (busuuL T "f""^"' »ct 

^dy irradiation; I^Zl^ T^"^^' total , 
irr«Uation and .tJllTT^"- -=0* 

5 Imraaisole. """""'"^ "1th leucovorin or 

-erate a ^Pprotac^ITr^* ~ "-,nz to 
l^th, for axa^u, on the ajn "^^'"""ion or 
•"owing increased dosaJsT^ "testinai mucosa, 
'-"cm, potential CHi: e^tctTr " 

^ ^ "'"-^P^teinproduotl!!!. 

be administered in the foi, ^ Preferentially 

^tients routinely ^ l:^Z::rZ """^'"^ 
leucovorln on days 1 to 5- XGP T ^-^-o^uracil with 
administered on d»s -i , f""'" P'°^ot,s) My 
oancer patients routi„.5„ ' ""'^ «d neck 

b^£«=tionated~i:„"' "^.tered 
««> clsplatin over?s^!! TT^' "^"^ =-«"°rouracil 

~,s, may he ^ZZlT^T^' ^'1 T"" 
thereafter once per week u„f,-, ' " end 

"■"^py. xniyjhoj:Lx ::,r°'"'^^«*» 

fre^ently a*inister«> ^ 2ZT, 
-.'--P^tein product,, r-f:^----^ 
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days -2. -1 and 0 and as a three day post -treatment 
(days 7 to 9). 

In specific embodiments, KGF-2 protein 
product (s) may be administered prophylactically and/or 
therapeutically to reduce, delay and/or block theonset 
of mucositis (due to chemotherapy and/or radiotherapy) 
m combination with one or more cytokines to delay 
and/or block the onset of cytopenia. 

OVpically, bone marrow, peripheral blood 
progenitor cells or stem cells (McNiece et al. (1989) 
Blood. 21:609-612 and Moore et al. (1979). Blood Cells. 
5:297-311, the disclosures of which are hereby 
incorporated by reference) are removed from a patient 
prior to myelosuppressive cytoreductive therapy 
(chemotherapy alone or with radiation therapy) and are 
then readministered to the patient concurrent with or 
following cytoreductive therapy in order to counteract 
the myelosuppressive effects of such therapy. 

Many different approaches have been 
undertaken to protect an organism from the side effects 
of radiation, or toxic chemicals. One approach is to 
replace bone marrow cells before toxicity has developed 
Another approach is to use progenitor cells from the 
peripheral blood (PBPC) . These pbpc can be collected by 
apheresis or phlebotomy following cytokine therapy alone 
(G-CSP or GM-CSF), or with chemotherapy or cytokines. 
They can be given back fresh or cryppreserved. If • 
desired, the cells may be CD34+ selected, Tn-cell 
depleted, tumor cell depleted, or the progenitor cells 
can be expanded (caused to multiply) by means known in 
the art, prior to administration. The benefits of re- 
infusion of autologous or allogeneic progenitors 
following myelosuppressive therapy have been described 
in the literature (Morse et al. (1992),- Ann. Clin. Lab. 
Sci.. 22:221-225; Kessinger and Armitage (1991), Blood. 
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22:211-213; Kessinger et al. ^ 
lo^rc mi 3 ^ ax. uses}, Blood, 24:1260- 

1255; Takain et al /iooo\ j-a.x^ou- 
ai. (1989), Biood, 24:1245-1^51 

As used herein, the term -cytokini- i, . 
5 jen«« t«. for proteins released ij^ne cell 
population «hlch act on another cell i ! 
mediators. of such^t^Snes 

-tr -crrhoto eT"^'- 

included a»ong the cytoWnes .re insuli„-li,„ 
! factors; human growth hormone, H-«ethionvl >,., 
hormone, bovine growth hormone, p^a^L 
thyroxine, insulin, proinsulin, rela^°::„':^^: 
glycoprotein hormones such as follicle stLTat^' 
hormone FSH,, thyroid stimulating hormone 
l^txn..^ hormone hemopoietic growth falto" 

hepatic growth factor, fibroblast growth factor- 

Z2 ; r^""^' -rosis f:ctor 

^ta and -beta, mouse gonadotropin-assoclated peptide- 
"hibm, actxvin, vascular «>dothelial growth factor 
-tegrin,. thrombopoietin, nerve growth L^/Z „ 
NG^beta, piatelet-growth factors such as TPO «,d y^l 
transformrng growth factors (TOFs) such as TG^-^i^ 
"a «=P-beta, insulin-me growth factor-1 Z 
s^r r'^' »"«lnauctive factors, interferons 

H-'^r^' T" " »acrophag,-c/ 

(« CSF), Sranulocyte-macrophage-CSF (GM-CSF), and 

^ 1. IL-2, IL-3. IL-4. 11,-5, IL-6, IL-7, It-8, H,-9 
IL-10, IL-ll. i,.,3, ^^.^^ '-^ 

oth„ polypeptide factors. Ihe cytokines can be u;ed 
^on. or in combination to protect against, mitigate ^ 
and/or reverse myeloid or hematopoietic to:clcity 
associated with cytotoxic agents. 
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The mode of administration of kgp 9 
product (s), as well as of the cytokine T , 
coordinated and optimized. ^.Tllt 
cxrcumstances, an appropriate dose of kS s • 
5 product (s) can be administered prior to 

Of the therape:trr:^:: 
TsTzl^- ^^^^^^^ the 

doses during the course of ther"' . ! " ""'^'^^^ 

0 -^ -eared rapidl. from the'LTand^n^^^^^^^^ 
periodic or continuous administration ^ 
efficacy to be maximized, "1 ^ 

can differ, depending on whe^erT^Vt.:^^^^^^^^^ 
post-treatment of the cytokine is g^ven PoT " 
' cytokine is given prior to ?r ^^^^e^ 

it is preferable to adminL.er he^^I^ 
xntravenous bolus injection for several Z 
optionally, to repeat such a Jnis^^^^L 7' 
days, during and after con,m "^"""^^^^^^^^ °n one or more 
therapy. ^^'^^ °f the cytotoxic 

In a specific embodiment kgp •> r^v. . • 
product (s) are administered (e g if " 
0.1 to 500 "icrograms/kg/dos p;;^::'™"^'^^ 

200 »icrograms/kg/dose,;rior tf e g r t'^ 3°d^°" 
and/or after chemotherapy or radiati ''"^ 
G-CSF (Neupogen~ or r«T ^f^iation therapy, and 

upogen or Lenograstim™) or GM-CSP 
(Sargramostim™) is administered L « !! 
at 5 .icrograms/kg/dose for l to 0 d^' ^'^'"'^'^^^'^^ 
to 10 days, after chemotheL^y^^ ^^"^ ' 

(e c °' '"^^ gastrointestinal tract 

(e.g., esophagus, stomach and intestino^ • , . 

inflammatory bowel diseases Tnfi=. 

^ diseases. Inflammatory bowel 

"^me) and ulcerative colitis (affecting 
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prln»rily the large bowel), „e chronic diseases of 
u»lmo» etiology which r„ult 1„ th. destruc^c^ of tH 
mucosal surface infia™-.*.. "'-^ccion of the 

for™ ^• ^^flammatxon, scar and adhesion 

formatxon during repair and ^ ■ 

K ^x. signifxcant morbiditv h« 

S the offectea individuals. KOF-2 protein prcd^^, L 
useful to regenerate the mucosal lining a!d d^rel^^ 
recurrence of these erosions, resulting i„ tZlT 
healmg. and be of b«>efit in controUi'; 
progression of the disease q^^^^ ^ . 
" erosion of the gastroin-s^inTi-^: ^etir^^^ ^ 
(«e.s.nger et al. ,l„o,, «^-,aU,oi.. 
Carlborg et al. (1983). laryngoscope, aim. 184-187 ' 
Carlborg et al. a.SO). .ur-.urg-.es.,^:: 

^-0.-1083. the ais=losures"oT;hitr:teC"'' 
incorporated by reference) st^.^ ■ ■ 
lnfla»»tory bowel diseas •are^mT °' 

c al. (1989). Castroenteroiogy, a£,l290-1300, and 
Kxm and Borstad (1992) Qn^r^^ t ^ 

\^^^^} , Scand. J. Gastroenterol 

^:529-537. th. disclosures of which are >^eby 

25 incorporated by reference) . 

^^l™! "udies have established the 
relationship between total parenteral nutrition (tpn) 
and intestinal »cosal atrophy (Buch^an et al 1^5, 

30 460, ^^^^^ 12 53 

attributed to the lac. of growth stimulus prlide^ 
through oral i„ta,ce of nutrients, ais is refle«ed in 
a reduction in the labeling index, a measure of ^^t^ 

35 a^cT""' '^""^ correlated w^r 

decreases rn specific activities of en.y.es involvti in 
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of oral nutrients. "introduction 

' results infe'r^rrrsut^T °' 

XX poe^ocnes witTJ^t. Z''^:^lT''"- ^ 
collapse of the alveoli XGP 2 ^ " ^" 
useful to treat «d/or pre^It? ° ''"°*"='<=' 

S»o.e inhl^ItfoTrs a stTf 
morbidity and n„rtality in theUTfour' °' 
injury, due to necrosis of v '"""""^ " i»rn 
and the alveoli, k^" If' bronchlolar epithelium 
treat ..u,, Protein products are useful 

«<3/or prevent inhalation iajuri... 
^"Pliysema results f-rrsm 
of alveoli. KGP-2 r..J Progressive loss 

-at and/or pT^L^r"""' ""^ 
related su^' aT^ °' -docrine- 
- — e-related^h as pTea" tl"r:^' " "^^ 

Win adTL^atr ^TdT ~ 

<Jiai..te. progress through var^^o T "^"^ " 
« "=i"«=e/tnsufflcien=^ to^^f'r' °' 

«^enous insulin ad^nls^ati^n "o^ T'^' 
Product(s) are useful , Protein 

circu^ent .^ ZZ^To.T^ "'"^ 

or as an adjunct in the s.^'o^ TLt^tlT "'"^"^ 

-in. va.in.t:ti:L~rt°::rf"™" 

profound hypoolycemia =^ 7^ £re<juent or 

taown ,auno^ I T f "^^'^ °' ^^'^ 

»x3/u;, Pharm. Rev.. 2a;485-5l8; 
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Rossini et al. (1977), p.n.A.S., 24:2485-2489. and 
Ar.Rajab and Ahren (1993), P^creas, &:50-57 Z 
disclosures of which are hereby incorporated 'by 
reference). A standard nodel of pancreatic cell 
5 proliferation is )aiown (Yi et al (1994, ^ . 

which IS hereby incorporated by reference) 
abr„ ■ ^r"" "^"^ ""^ 

abrasion and/or corneal ulcerations due to chendcals 
10 bacteria or viruses. XGP-2 protein product,s, Z 
S liSlr" ^"'"■^ ""'"^ a.,«,.ration. 

15 et al. (1994), investigative Qpt/:ai„oiogy and Wsuai 
^cence, ^:i941, ^stract 317; wilsoT et ar 1994) 

15141:1319. Abstract 301; Wilson et al. (1993 
20 "9" inatlt al 

;3iTm:"^'^^ C^i^-a^oio.. . Visuai Science, 
l£ilL.1318; Wilson et al. (1994), Scperi^^entai Bye 
Research, 665-678; and Sotozono et al (1995, 

f^T.f'^tT/'"" ^^"'^^^^SK * Visual science. 
l£iiLL:1524-1529, the disclosures of which are hereby 
25 incorporated by reference) . 

KGP-2 protein product (s) are useful to treat 
and/or prevent gum disea<!<i et.»«j ^ . . 
^.m ^- aisease. Standard xn vivo models of 

sum disease are known. 

30 an^/ ""^^'^ ^"""^^^^ product (s) are useful to treat 

30 and/or prevent ulcerating and/or inflair^atory conditions 
including conditions related to chemotherapr(as 
discussed above) and/or infection, standard in vivo 

Hess (1976). Arch. mtem. Med.. i3£:61.6-619 and 
35 Droller, et al. (1982), ttroi., 211:256-258, the 
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5 of tympanic membrane perfoJtions "'"'^'^ 
al n99fii perforations are known (Clymer et 

al. (1996), Laryngoscope mSA;. 106Ili.:280-285, the 
disclosure of which is hereby incorporated by 
reference) . ^ 

KGF-2 protein product (s) are useful to treat 
and/or prevent disorders or damage to salivary gland 
tissue, including radiation/chemotherapy effels tas 
discussed above) and autoi™ diseases such as 
Sjogren's Syndrome which can cause salivary 
glandinsufficiency (sicca syndrome) . standard in Wvo 
-dels Of salivary gland tissue damage are known 
^,,11 following examples are included to more 

fully Illustrate the present invention, it is 
understood that modifications can be made in the 
procedures set forth without departing from the spirit 
of the invention. "i'iric 

d«c -K . .^^^"^^^^ '"^'^^^^ "'any of the procedures 
described in the following examples, or suitable 
alternative procedures, are provided in widely 

example, Sambrook et al. (1989), supra and Ausubel 
et al. (1990), supra. All chemicals are either 
analytical grade or USP grade. 

^Ple 1: ProtPin p>.»^»..,-^^ 



of the fnir^- ^"^"-^ ^«^<=^«3 the production 

J3 hFGFlO, hPGFlO and hFGFlO R149Q. 
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desian.^• I' " nx^nbering of the -dN- 

desxgnat.on .s based on the nunO^ of amino acids 
deleted from the normal N-terminal of the rat full- 
length sequence. Human FGFIO has fewer amino acids at 
the N te^nal than" rat POPIO. ^e nunO^er does n^t 
-elude the methionine added by e. coU-. e^^ression 

hPGPlO. The amino acid sequence of dN28 rFGFlO is 
Identical to dN20 hFGFlO. 



20 



25 



30 



35 



PftMG21 dN29 rPGFlO: 

The plasmid pAMG21 dN29 hFGFlO contains DNA 
' encoding the amino acid sequence set forth in FiLT^ 
ie.2S hP^PlO,. The Plasmid p;.G21 d.2S hPG^ro .i L 
a tz^cation of the DNA encoding the 37 amino- terminal 
residues from the mature rPGPlO se^ence, with thT 
tr^cation having the following N-terminal am'ino acid 
sequence: MSYNHLq. . . . (beginning at residue #76, Figure 
2, Yamasaki^et al., aSBSU supra). Thus, dN29 h;GPiT 
has the sequence of Ser^S to Servos SEQ id nO:2 (^32 
K6P-2). p;^G21 dN29 hPGFlO was created as follows. 

First, plasmid pAMG21 dN6 rPGFlG was 
constructed. For this construction, PCR was. performed 
using mature rat PGPIO cDN. (Vamasaki et al. asslT j 
.T" in th:"ec:;r" 

f^l ^ ^---<^ P<^^-T rPGPlO. as 

iolZlT " °^^---^-tide primer 

(0LIG0#1), which incorporates an Ndel site, and 3' 

oligonucleotide primer (0LIG0#2) which incorporates a 
BamHI site: 

0LIG0#1: (SEQ ID NO: 42) 

5'-AAA CAA CAT ATG GTT TCT CCG GAG GCT ACC AAC TCC-3 • 
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0LIG0#2: (SBQ ID NO: 43) 

5-AM a. oa.,^. ^ o« c« CC «^ 00-3. 

5 The PCR product generated in this re.en 

.«nd digested with restriction ! "^""l™ Purified 

ae 525 base ^ir L, "^^^ 
product was purifi^ TrZ "^"'^^'""-^^ated PCR 

with a si^iL; ;:^i,'^ rmr^^ "^"-^ 

^0 P»a.a vector m^^rag^t ZTZ Tsli"^ " 
PM.G21 ,A,cc accession no 95113 , ^*"<»^ 
restriction sites for iLer!iL ' appropriate 
» prater ,see Z^.Z.Vn\t^T 

description of the 2^ a^^resston syst™, T'" 
5 resultant encoded rRSFlo protein dl,f . 

deletion of the first c / ^"^^ *«» rPGPlo by 

residues to a lat^Liv «id 
With the prote^M^ : trf""! 
-r^) a^o add slZTZZT^'-^r^' 
" ■^-idue Figure 2. va^saki et II ' a^'^r""""' 

"«t. theplasmldp»«G21His rP^"/'' " 
constructed using a MMSJi »• 

vector differs fL pl^L ^ Ju'"' k""' "'^ 
initiating „ethionin: Jl" '^^T" - 

se,Wence that follows it ,OTT«CG. , TJ 
sequence Is inserted -am Cat r,.^^l'^ 'oUowlng 
- -C. Which codes for^^K^T te"LT 
the codons for Ala and Ser aft^r ^>, n of 

BstXI fram„.„^ T ^^^"^^ "^"-^ the 1.8Kb BspEI- 

scxi fragment of pAMG21 dN6 rFGFlO an^ r 

Oligonucleotide linkers OLiGoIf ^ following 
BspEI) . (Nhel to 



wo 98/16642 



PCT/US97/18607 



- 66 - 



0LIG0#3: (SEQ ID NO: 44) 

5--CTA GCG ATG ACG ATG ATA AAC AGO CTC ^6 GTC AGG ACA 
TGG TTT CT-3' ^ '^'^^ 



0LIG0#4; (SEQ ID NO: 45) 

5 • -CCG GAG AAA CCA TGT CCT GAC CCA GAG CCT GIT TAT CAT 
CGT CAT CG-3' 



10 protein differs from dN6 rFGFlo bv 

10 having a histidine tag (7x His) followed by an 

"t\'^lT' '''"^'^ ^''^ full-length (mature) 

N terminal sequence (beginning at residue #37, Figure 1 
Yamasaki et al (199S) c„r.r.^\ m. ' '-^^^^ i. 

were add^d ^n ^v, T«enty-twc amino acids 

15 fir, amxno-terminus of the dN6 rFGFlO as 

15 follows: MKHHHHHHHASDDDDKQALGQDrMVSPEAT ] 

PGR az^llf"^'' "^"/^^'^ - a';emplate for 

PCR amplification using the following 5' oligonucleotide 
Prx^er (0LXG0#5) which incorporates an NdeX site II.^ 

20 ::lTs~^ """^^ ^^^^^ a 

0LIG0#5: (SEQ ID NO: 46) 

*™ °« CCT GOG »GA 



25 



30 



0LIG0#6: (SEQ ID NO: 47) 

5'-AAA CAA.GGA "TCC TTT ATC AGT GGA CCA CCA TGG GG-3 ■ 

PCR product generated in this reaction was purified 
and then used as a template for subsequent PCR 
a««.lification with the following 5' oligonucleotide 
primer (0LIG0#7) which incorporates an Xbal site, and 3' 
Oligonucleotide primer (0LIG0#8) which incorporates a 
BamHI site: « 
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OLIGO#7: (SEQ ID NO: 48) 

5'.^A GAT ,TCT AGA.^ ACT AAT TAA AG6 AGG AAT 

AAC ATA TG-3' • 

0L1G0#8: (SEQ ID NO: 49) 

5'-AAA CAA GGA TCC nr ATG AGT GGA CCA CCA TGG GG-3 ' 

The pcR product generated in this reaction was purified 
-.d digested with restriction endonucleases Ban«l and 
Xbal The 465 bp restriction-digested product was 
purified from an agarose gel and ligated with a 
similarly purified 6 Kb pAMG21 BamHI-Xbal DNA fragment 
to form PAMG21 dN29 hFGFlO. 

n ^' ""^^^ ^'"^ ^^"^^ accession 

no. 55764) has the lacIQ promoter and lad gene 

TlZT^ t"'° " '""^ chromosome of 

a prototrophic ^ ssli K12 host. Transformation of 
GM120 E. coU host with this ligation mixture and 
Plating on Luria agar plates containing 40Mg/ml 
icanamycin yielded recombinant bacterial colonies a 
bacterial clone containing the correct recombinant 
Plasmid was identified by PCR screening. Plasmid DNA 
was purified and sequenced to confirm the insert 

sequence. Growth of recombinant bacterial cultures to 
e:5>ress the gene product is described below. 

PAMG21 dN20 hFGFlO: 

The plasmid pAMG21 dN20 hFGFlO contains DNA 
enooding the amino acid sequence set forth in Figure 3 
«^20 hFGFlO) . The plasmid pAMG21 dN20 hFGFlO contains 
a deletion of the DNA encoding the first 28 amino acids " 

at residue #65. Figure 2, Yamasaki et al. (1996) 



20 



30 



35 



15 



20 



W098/l«642 

PCT/DS97/18607 

- 68 - 

supra) . plasniid. Thus dN20 hPGPin u 

The 6 Kb BamHl-Ndel damg?i u 
was ligated to an Ndel-Ba„«x dC^opYo ^1 ' 
generated as follows; pcr ° ^ ^^^^^^^t 

as the te^^ate 2 L^Ii::!:":/"- 
olxgonucleotide prW (0LIG0#9) wh'T 
^^^X Site at the 5^ end of Z l,TlT ™^^^- - 
codons for the first 28 andno ad!! anT^"' 
Oligonucleotide pri„er (OLIGO#10) w^T- 
BamHI site at the 3' .J . ! ^^''^ incorporates a 
tne 3 end of the rFGFlO gene: 

0LIG0#9: (SEQ ID N0:50) 

5'- AAA CAA CAT ATC TCT TPt r-om ™ 

STG CGG T»C AA -3 ^ <^ *«5 CAT 

OLIGO»10, (SEO ID KO-si, 



This PCR product was purified rii . . 

"»t«, to th. 6 Kb bITi r °' "''""^ 

25 «aniHI-Ndel pAMG21 vector- 

Transformation of GM120 p 7 
this PAMG21 dN20 hRSPlO liaat "^^'^ '^'"^ 

^-ia agar plates conLi^ ^ o^^^r ^^^"^ ^ 
recornbinant bacterial noi Icanainycin yielded 

containing the corrl . t:!'^* " ^^^^^^^ =^-e 
^0 identified by pcr ^^^^"^^ was 

and se^enced TcllTJl^^- ^^^^^^^ 
reconO^inant bacterial cTl^ of 
product is descr Ld .el"'^^ " ^^^^^ 
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PAMG21 hFGPlO R149Q: 

-.ini^e rT..::T:o!:^::::rr ^^^^ --^-s an 

legation Of the 6.5 Kb BspEl nJ r . ^ 
rPGFlO with the followina nl , """^^ °^ ^^^^l His 

0LIG0#11: (SEQI0N0:52) . 
5'--TATGCTGGGTCAGGACATGGT^T-3. 
0LIG0#12: (SEQIDN0:53) 

resultant encoded protein d,-<=^ 
-letion of the 7x His Lit ^ 
original mature a«ino ten^L i ^^^^^^ation of the 

20 (MLGQEM. . . . , . ^^"""^^ P^^tein sequence 

A, 4. 8Kb BstXI-BsDET 
^'as ligated with the l 8Kb f r °^ ^"^^^^ ^^^^10 

^-^FIO PstI (introduced -^sSr^r °' ^"^'^ 
0LIG0#13 and OLlGon4 o icon . '"^^ 
BspEl, to delete e^ht serir f''^ ''^^^^ 
sequence. . ''^''^ from the rat 

OLIGOna. (SEQIDN0:54) 
5'- CCG GAG GCT Arr a»« 

0"G0fl4.- (SEOIDNO.SS) 
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PAMG21 hPGPlO R1490 wa« 

with a hKFlo ■U49Q Pstl-Ba.«i 
5 produce was created as folw 

as the — 

primer (0LIG0#15) and 3' o]^„ f oligonucleotide 
^ (0LXG0#15, . Which intrL:e~^ 

10 ^ change AGA->cag: 

OLIG0#15: (SEQIDN0:56) 
5--MCACCTATGCATCTmAACTCGc-3. 
0LrG0#16: (SEQIDN0:57) 
" ^*-^^^C-«CC^aAGCTCC^^CAT^.3. 

PCR .B was perfoiined using pAMG21 dN29 hFGFin 
template with the followina 5^ oi 

fOI-IGO#l7,. Which introTucl ^PrW 

- --nucleotide primrSlsT^^^^^^^ ^ ' 

BamHl site: ^^WffiS), which incorporates a 

0LIG0#17; (SEQIDN0:58} 
25 "■''''^^^^^^-CAAAAAACAAGAAGG.3. 
0L1G0#18: (SEQIDNO.-SS) 

"^^^^AOG AGTGGA CCA CC -3. 



30 



The products of pcr amplifications A and « v, 
purified and subsequent PCR ^ ^""^ 

template with the Tolll T them as 

OLICOns. and OLzgo , oligonucleotide primer 

I^IGO#20, Which incorporates a BamHI site. 



OLIG0#19: (SEQIDNO:60) 



•^vvv// 
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OLIGO#20: (SEQ ID NO: 61) 

AAC AAA GGA TCC TTO ATC AGT GGA CCA CC -3. 

5 Wie product of that reaction was also purified and 
subsequent PCR was performed using it ITl . 

the following 5' oligonucleotide ! "^^'^ ^^'^ 

primer 0LIG0#2i t.,v^^v 
ancprporates a BamHI site, and 0L1G0#22: 

10 0LIG0#21: (SEQ ID NO: 62) 

5-- AAC AAA GGA TCC TTT ATC AGT GGA CCA CC -3. 

OLIGO#22: (SEQ ID NO: 63) 

That final kr prcxJuct wa. purified and digested with 
restriction endonucleases PstI and Ba»BT T,, 
restriction digestion, the UO T^r.Jll ^''" 
20 purified and ligated as described ^e 

this lia.tr"^',"™'""" °' '«'« "ith 

ttis ligation and plating on Luria agar plates 

oaccerial colonies, a bacter-iai 

- CO pwrri::: fi~: 

screening. Plasmid DMA was om-ifSo^ ^ 

conf i r™ . Purif xed and sequenced to 

0 

Cultures of recombinant GM120 E coli 
-taming ,He ^ W^ence-conflxMed platid of 
-merest ,p««.i ^o.to L^^, 
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respectively) are each grown to «Bh<«- 

the introduced gene, as foU^: ^^^^^ -^ression of 

Five hundred milliliter f^ =»u ^ 
Plus Kana^^cin were seeded with "^^^^^^^ .^^^^ 

5 degrees fro. 10 to IS hours. All 5oo T 

^-to 11 . Of amine-hased .^d\a T.T^ ^ 

All batches were grown at a pH of 7 \- 
oxygen level of >50% °y ^'^ ^ dissolved 

PAMG21 dN29 rFGFlO were or!^^ °f ^^^^^ containing 
in induced at 37T »r,^ * 

cells containing pAMG21 hFGFlO RI490 w. 
induced at 30»C. The batchl ° ^'^^^ 

and « ^- , batches were grown at a pH of 7 

and a dissolved oxygen level of >5o» un, °^ ^ 

density reached 10 + 2 au!oin^ W^en optical cell 

-^w i -<J, automducer was added ^« 
fermentor and cells were alio,.o^ . 

the fermentor was drained and •, , ' 

dN29 hFGFlO: 

dN29 hFGFlO was nn-r-i^,-^^ 

tography steps- s """"^ "^^^ 

f jr seeps. S-Sepharose at pH 7 5 Hena>.,-r, 

Sepharose at pH 7.5, and hydroxyapatit: n T 
grams coJi cell ^o^apatite. One hundred 

Following centri.„,atL aH^ 3^0 ^ Ho^lf^- 

~rrr,Tr r 

tte cclunm with .jriteat.!! ; ?r """^-^ 
protein ►h. , '^■'■•>»>'ion buffer to remove unbound 
protein, the column was eluted viith . , 
from 0 to 2 M NaCl in in T "-volume gradient 

eluting between 0 9 w ^ ^^^ctions 

oetween 0.9 m and l.i m NaCl contained dN29 * 
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hPGFlO, whach was detected as a 16 kDa band on sds-PAGE 
.dentxty of this band was confirmed 1^ N-tenoinir 
sectuencxng. These fractions were pooled, diluted with 

5 tl ZT'"f' ^^^^^^ concent^ttn 

5 to 0.4 M. and applied to a 60 x„L Heparin-Sepharose 
coluim equilibrated in 40 m Tris-HCl, pH 7 5 The 
column was washed with equilibration buffer to remove 
unbound protein, then eluted with an SO-volume gradient ' 
from 0 to 3 M NaCl in the same buffer. dN29 hPGFlO 
10 eluted between 1.0 Hand 1.35 MNaCl. Biese fractions 
were pooled and dialyzed against 40 m Tris-HCl, pH 7 5 
The dialyzed sample was applied to a 50 mL 
hydro^apatite column equilibrated in 40 mM Tris-HCl, pH 
7 5 Following sample application the column was washed 
15 ^th e^ilibration buffer to remove unbound protein 
then eluted with a 40-volume gradient from 0 to 0 5 M 
NaCl.^ Fractions eluting between 0.24 M and 0.44 M NaCl 
contained dN29 hFGFlO. These fractions were pooled 
concentrated, and buffer-exchanged to PBS. Sample ' 

Blue-stamed SDS-gels. The yield of purified dN29 
hFGFlO was 90 mg from 100 g cell paste. 

hFGPlO R149Q: 

5 ^^10 R1«Q was purified exactly as 

described above for dN29 hFGFlO. Human R149Q FGFIO had 

LgfT el?'' r'"''^ Heparin-Sepharose than dN29 
hFGFlO, eluting between 0.5-0.8 M NaCl. The identity " 
and purity of hFGFlO R149Q was analyzed by N-terminal 
• sequencing, and SDS-gel electrophoresis. 

Example 2: in vifro >^iopr°nv 
•The bioactivity of purified dN29 hFGFlO was 
assessed by the Balb/MK mouse keratinocyte proliferation ' 
assay, which is designed to measure specific activity. 
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Por the Balb/MK keratinocyte assav n ^ r 
stock solutions Of in PBS was p^^p^^ 

and 50 inL of each dilution was added to tissue c^^e 
5 wells containing Balb/MK cells in 180 assl^ ^diT 

1^^ 171 ran.ed'f:rr2 x 

10 ng/„^ to 2.2 x 10* ng/M.. Cell proliferation was 
measured by uptake of tritiated thynddine 

10 46 na/„^ ""'^^^^^^ ^» value for dN29 hFGFlO was 

10 46 ng/n,L. results show that dN29 hHSFlO is 

effective in this assay. 

BXPlQrat-nn^ Shndi.. ^.^^..t ^^.^ , 

ic ^. . ''^^ ^^"'^ f^ale BDFl mice wer« 

15 d.v.ded into 6 groups of 3 »ice each (1 treateTLT 
control group at each of 3 time points) . The first two 
groups received 5 mg/kg dN29 hFGFlO or the buffer 
control IV for 1 day, the second two groups received 5 
mg/kg dN29 hFGFlO or the buffer control IV daily lL 3 

hFGFlO or the buffer control IV daily for 7 days L 
mce were injected with 50 mg/kg Brdu one hour prior to 
harvest, radiographed, and sacrificed. Body and 

an^ • r ' hematology 

and serum ch^istries, and organs were harvested fof 
histologac analysis and BrdU labeling. There was some 

3 2? '* "° '^^^^^^ serum 

chemastrzes were variable and normalize very rapidly. 

^^^^ gh^niOth^rapy-iTidvce d P„1,,onarv P,-Hr-»^ ,-^ 

Male Lewis rats weighing approximately 225 
grams received an i.v. injection or intratracheal 
xnstxllation of 5 mg/kg of dN29 hFGFlO or vehicle 72 and 
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course «.e -iw^rcrLTrr r 

Wtio. tests were perform i„ th^^at ^tC^ 

For histology, catheters was placed ir, ^ 

each rat an. the l„.,s were "f J" 

Of thei, kTT" «"ivi„g saline administration lost 42% 
Of the« body „eight while those treated with dH2, 
hFGFlO were are 129% of their weight conpared to the ^ 
Of bleomycin administration, one rat in the sali^ 
sroup died before the time of sacriflc. ly. ! 

-»ed to be from the insult :rbi:^i ^ tT.J: 
Ther , ^^^^^^^ ^ y^^o^^ lung. 

respiratory rat, and tidal volune between the T*, 

oT2s:-bre"l^ "^^^ • «=P^"on rate 

of 286 breaths per minute compared with 247 for the dH2s 

^ Of Il^b °:r°"' """"^ -splratorT 

Hiatolosically, there was gross and 
«c^.oop« ch«,g„ " '"«ed group, ^e 

J^ti^e T "'T " obse^ed « 

•na fibrosis. Lungs of the d»29 hropio group were v.™ 

r^^on'ofT """"" ~= -^^^ 

L dlr' inna^-tion. 

the ajrh^^iT ■ 
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15 



^^^^^ 5: R^aAatlon-inrlng^^ m.,^^.,.^- TTng, 1 

>, 1 K.. in mice with 12 Gy of 

whole-body radiation. Mice are treated daily with 
5 mg/kg/day of recoinbinant human KGP-2 (prepared 
5 generally in accordance with the teachings of wo 
96/25422, rhuKGF-2) beginning on the day before 
radiation and continuing to day three post-radiation 

the number of proliferating crypts (containing BUdR- 
10 positive cells) are counted. 

rhuKGP-2 treatment increases the number of 
proliferating crypts in the duodenum, proximal and 
distal jejunum of the small intestine relative to non- 
rhuKGP-2 treated animals. rhuKGP-2 is also able to 
decrease the body weight loss in the irradiated mice. 

^^^^ Mriamvn-n-inHur.^ r.„r.^..^.. TTnrlrl 

Mucositis is induced in mice with a single 
intraperitoneal dose Of Adriamycin at 24 mg/kg. Mice 
20 are treated daily with 1 mg/kg/day of rhuKGP-2 beginning 
on the day before radiation and continuing to day t"ee 
post-radiation. Pour days after radiation, the mice are 
necropsied and the number of proliferating crypts 
(containing BUdR-positive cells) are counted. 

rhuKGF-2 treatment increases the number of 
proliferating crypts in the duodenum, jejunum and ileum 
relative to non-rhuKGF-2 treated animals. 

^^^^ 5-gltiOrnMrRrn-in<.nno^ m.^.^.,-^.- 

Mice are injected with 5-fluorouracil (5-FU 
50 mg/kg/day x 4 days), a regimen that in non-treated' 
animals leads to a survival ranging only between 20-50% 
rhuKGF-2 pretreatments (5 mg/kg/day x 3 days), but not ' 
post-treatments, increase survival relative to non- 
rhuKGF-2 treated animals and improvements in survival 
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are seen at doses as low as 0.5 mg/kg/day. Hepatic 
abscesses are ccnmonly found in control, but not rhuKGP- 
2-pretreated, surviving „dce indicating that 5-nj's 
toxicity IS in part due to loss of the GI barrier 
5 function In addition, rhuKGP-2 -pre treated ndce lose 
less wexght and consume more food and water during the 
5-HJ treatment period. rhuKGF-2 pretreatments also 
amelxorate weight loss in mice following carboplatin 
(125 mg/kg x 1 day) exposure, excluding the possibility 
10 that rhuKGF's effects are 5-h; specific. rhLp-s 
pretreatments also improve survival and weight loss 
nadirs in chemotherapy/radiation contoination experiments 
when mice are injected with a single dose of 150 or 300 
mg/kg of methotrexate followed by irradiation (6 Gy) 
15 1 hour later. ^' 

Example 8;Colifcjfi mo^^i 

In two groups of 10 animals each, colitis 
xs induced by colonic instillation of 2.4 6- 
20 trinitrobenzenesulfonic acid in ethanol at a dose of 
50 mg/kg body weight. To determine if rhuKGF.2 acts 
through a protective mechanism, one group of rats 
(group A) is pretreated with rhuKGF-2 or vehicle at 
24 hours and at 1 hour prior to induction of colitis at 
a dose of 5 mg/kg (i.p., and the animals are sacrificed 
8 hours after injury. To assess potential healing 
effects, rhuKGF-2 or vehicle (same dosage, i.p., is 
injected in a second group (group B) 24 hours after 
induction of colitis and treatment is continued daily 
for 1 week. Tissue damage is examined microscopically 
and IS expressed as percentage of ulcerations or 
erosions . 

Animals which are treated with rhuKGF-2 after 
induction Of colitis (group B, show significantly less 
Ulcerations conpared to the control group (group A, . 
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in aninals treated prior to induction of colitis 
are erosions, but no ulcers are seen due TT\ 
stud, period Of 8 hours, and the eros^lte .ot^'^^^ 
signxfxcantly different from those seen in ^^ 
5 group (group A) . 

Study 1: Rats are fed 4% and 6% DSS in water 
for ^ wee.. At the end of the second wee. the dTstTf 

? ^i^^^-tions at s j 

intervals are prepared and stained with H & e The 

percent of each colon section with necrosis (destruction 
of the glandular structure) is assessed in a r^dll T 
and coded fashion. ea m a randomized 

15 . study 2: Rats are given IP vehicle or 

rhuKGF-2 (1 mg/.g/aay, and fed either water or 4% 
dextran sulfate sodium for 14 days, .he colonic 
sections are stained with pas. 

20 , ^''''^ ^''^^^''^ appears to induce a 

rhuKGF-2 administered at 1 mg/kg/day for 14 days 
xncreases colonic mucin production in the control groun 
as well as in the dextran sulfate sodium- treated raL 

25 Example 10: Ba]^£iaii2si^.i^ 

and 175 o»f '^^^^^-^-^ey rats weighing between 150 
and 175 gms are used. Animals are e^osed to 
Phenobarbitol (0.35 mgMi, in their drinking water for 

30 1 h <^osed weekly 

wxth CC14 in a com oil vehicle while under light 
.soflurance anesthesia, .he initial dose of CC14 is 

in 40 T-'"'* '^'""'''^ ^^-^^y' or down 

Lill! "^^^^ °^ -en controT 

35 Z^ J'irr' '° i« their drinking 

water and lavaged weekly with com oil vehicle. Liver 
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function is assessed by measurement of 
bromosulphopthylein (bsp) clearance - 
level. „a .eru. .^^^-^''^ '^,::7r^ 

sacrifice, livers are removed «,<aj^ ! 
S *ter^.i„„ Of ^ox^rolte U^S: Ta^Tr^ 
Of coUa,«> deposition and fibrosi/ 

-auction ^.zt:t It 

ani^Xs are rando^.ed lntot:;roral" ~ 
0 treatment groups. rhuKGF-? ,-o «• 

subcutaneous in.ectitt o.:Tirrr^ 

of lS^ys. XS da.s Of rW.^t«;^°rr 

aninals are euthanized. eacment, the 

■> Show an .l^'tion" i"n s ' ""^"^^ "^^ ==1^ 

i^red\\'::r^°ie:^jcT:f"u~?r""^ 

With rhuKC... have a lower BsTrerLe""" 
untreated anl^ls. su^estin, i^,„,,, 
function. Rats mde cirrhotic bv cci^ 

-,ht ratio, refiectzncira:::':;^::::.':-'"- 
«c.v ..ro;i:^'ii^Lr - 

In acute hepatotoxicity models, rhuKGP-2 
treatment ,1 .^her prior to or 3 hr after the 

ills L'T' """^ "^"^'^ ^-samllse 
level. „ ^^^^ ^^^^^^^ ^^^^^^ 
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either carbon tetrachloride, acetaminophen or 
galactosamine. Pretreataent with rhuK6r-2 also prevents 
a decrease in liver clearance functions after 
acetaminophen, as measured by sulfobromophthalein (BSP) 

"^'^"^ Vivo P^^ro-v1r.1-Mo^..... ^ 

Model, 

Mice are intraveneously administered w^th 
10 rhuKGF-2 (1-5 mg/kg) . 48 hours after intravenous" 

injection of rhuKGP-2, murine hepatocyte proliferation 
increases, compared to non-stimulated livers, and 
returns to normal proliferative levels. No modules or 
microscopic abnormalities are noted either acutely or 
15 after 5 months. 

When rhuKGP-2 treatment is followed by 
intravenous injection of high titer B. coli LacZ 
expressing Moloney retroviral vectors (1 x 108 cfu ml) 
P-galactosidase expression increases with a percentage ' 
of the hepatocytes being transduced. Several months 
later, a portion of the transduced hepatocytes remain X- 
gal positive. 
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30 



_ ^ Male rats weighing 200 to 260 grams at study 

initiation ate used in this model (WO 9611950) . Diabetes 
IS induced by a single intravenous injection of 
streptozotocin at 50 mg of streptozotocin in sodium 
citrate buffer per kg of body weight. Non-diabetic 
control rats receive a single intravenous injection of 
sodium citrate buffer for control purposes. rhuKGF-2 is 
administered daily as a subcutaneous injection. The 
rhuKGF-2 dose is 3 or 5 mg/kg/day, depending upon the 
experiment. 
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In the first experiment, rhuKGP-5 
initiate two ^ys before ai=l«tes, iT^*!^"' " 
continued after the Induction of diabeteH 
eight injection,, ahose diabetic T^Tll t * °' 
5 with rhuKOP-2 prior to dia^e. ln^° ^ 

rhuKCP-. is axso ccntinued^ftr^ri^;,^ ^ ""^^^ 
=y*to^ indicative of a ^Ider for. o^^t./ "1 
^UKCP.2 therap. either partiaii. prevenSt^^otion^r 
the dxeease or restores insulin-producing islet ceUs 
10 after streptozotocin-induced beta cell destructi" 

In the second and third experiiients, rhuKGP ■> 
^T'^'^T^ suhcutaneousi. is initiated 
after the induction of diabetes with streptozotocin Z 
the second study, fasting «.ter intake .n^ urile o"tout 

r«sT ^"""^ '"^ rhuKaP.2.treatr:ir:rc 

rats When compared to diabetic rats on day 9 " 

further indicative of a-^iloration of the'di^^^'" " 
conaxtion. in the third study, rhuKGF-2 therapy is able 
to xncre.se the total content of insulin and C^eptirin 
20 the pancreas of diabetic r.r= ^t.. Peptide m 

^ . . "hsh compared to diabetic 

rats treated with sodium chloride solution 

rhuKGF 2 .'""^ «q?eris«nt, a 7-day course of 

tr^!:! !T " ' »treptozotocln 

fISth '""'" «P«i»«>ts. except for the 

1»^.1» «d urine volume are used as end points for 
C^or -ine c-peptid. 

30 .rel«"J r "^"^^"^ content 
are measured in some e^eriments. In the fourth 

experiment, the only assessed en^oint is blood glucose 

fro„ ^„ ' ^"'^ traction of insulin is removed 

from the circulation by the liver, measure^t of 

3= Z^lll """"" «ncentratlons reflects post-hepatic 
metabolism events rather than insulin secretion from the 
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pancreas. Therefore, measurements of c-peptide are often 
n^de and used as a peripheral marker of insulin 
secretion, c-peptide is produced from the processing of 
Pro-xnsulin to insulin. Insulin and CpeptL l^e 

liver °' C-peptide is extracted by the 

STZ-treated animals from both groups 

10 IZT'"'. Significant declines in blood 

10 glucose during the rhuKGF-2 dosing period. 

To determine the effect of rhuKGF-2 

15 LTS"r."r °" ''^^"''--i''^--^ injury, xat. 
r>«r ^ -'-^"^-heal instillation and e>^osea 
to >98% for up to 120 hours. At necropsy, after 

1^0 hours Of hvperoxia exposure, the lun,s of rhuj-a 
treated animls appear sirossly nonnal. with few 
scattered areas of puncture hemorrhage on the pleural 

20 surface, co^ed with the ^.sly h,«rrhagic lungs 
untreated ra.ts dying between 55 and 80 hours of 
hyperoxia exposure. 

an^n, 1 . ""'^^P^'^hologically . the lungs of untreated 
animals demonstrate large areas of hemorrhage and 

MooT^?'f • ^P-e contains red 

blood cells, inflammatory cells, and proteinaceous 

exudate in contrast, there is no intraaveolar exudate 
and mxnxmal evidence of hemorrhage in the lungs of the 
anxr^ls treated with rhuKGP-2 who survive for 120 hours 
•50 in hyperoxia. 

At doses of 5 and 1 mg/kg, rhuKGF-2 
significantly decreases hyperoxia-induced mortality. 
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10 



15 



20 



25 



^^^^le 16: Acute Luna Tn-jury }^r.^^-^ 

Acute permeability pulmonary edema is 
induced with an injection of a-naphthyl thiourea, and 
lung leak is assessed in an isolated perfused lung n«del 
over 180 minutes. Leakage is confirmed with wet/dry 
lung weight ratios, and the alveolar fluid protein 
concentration is measured after bronchoalveolar lavage 
The effect of pretreatment with rhuKGP-2 (injected 
intratracheally 48 hours before the experiment) on 
a-naphthylthiourea-induced pulmonary edema is assessed 
(rhuKGF-2/a-naphthylthiourea group) . Control groups 
(Control and rhuKGF-2 /Control) are also studied 
Histopathology is performed for each of the four groups 

The o-naphthylthiourea produces an acute 
permeability pulmonary edema detected by lung leak over 
the 180-minute ex vivo period of monitoring the isolated 
perfused lung. Pretreatment with rhuKGF-2 significantly 
attenuates these parameters which are not significantly 
different from the control group and the rhuKGP- 
2/control group. Histopathology shows abundant type 11 
pneumocyte hyperplasia in the lungs of animals 
pretreated with rhuKGF-2, and marked pulmonary edema in 
animals pretreated with a-naphthyl thiourea. Less edema 
is apparent in the rhuK6F-2 /a-naphthyl thiourea group. 

While the present invention has been 
described above both generally and in terms of preferred 
embodiments, it is understood that other variations and 
modifications will occur to those skilled in the art in 
light of the description above. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Amgen Inc. 

(ii) TITLE OF INVENTION: KERATINOCYTE GROWTO FACTOR.2 PRODUCTS 
(iii) NUMBER OF SEQUENCES: 63 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Amgen Inc. 

(B) STREET: 1840 De Havilland Drive 

(C) CITY: Thousand Oaks 

(D) STATE: California 

(E) COUNTRY: US 

(F) ZIP: 91320-1789 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentin Release #1.0, Version #1.30 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 60/028 493 

(B) FILING DATE: 15-OCT-1996 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 60/032 781 

(B) FILING DATE: 06.DEC.1996 

(Vii) PRIOR APPLICATION DATA- 

(A) APPLICATION NUMBER: US 60/033.046 

(B) FILING DATE: 10.DEC.1996 ' •"''"^^ 



(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 627 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: xmknown 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION; 1..627 



TAG 



48 



96 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO-l- 

^ ?S ^ s; - S 0^ §K Z JSS - - - 

45 

80 

-^"^ 110 
-^^^ 125 

160 

?s s.^ 2j s s iss s 0^ sr r 

16S '^'^ Gly Arg Gin Met 

175 

^ s s jj;; «=s ^ s s J? 

180 ^ ^ "® Arg Arg Gly Gin Lys Thr 

^ s ^ s s s r 

195 I-eu Pro Met Val Val His Ser 

205 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



627 
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(2) INFORMATION FOR SEQ ID N0:2; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Trp Lys Trp He Leu Thr His Cys Ala Ser Ala Phe Pro His Leu 

10 ^5 

Pro Gly Cys Oys Cys Cys Cys Phe Leu Leu Leu Phe Leu Val Ser Ser 

25 3Q 

Val Pro val Thr Cys Gin Ala Leu Gly Gin Asp Met Val Ser Pro Glu 

40 ^5 



Ala Ohr Asn-ser Ser Ser Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly 

S5 go 

Arg His Val Arg Ser Asn His Leu Gin Gly Asp Val Arg Trp Arg 



75 80 



Lys Leu Phe Ser Phe Thr Lys Tyr Phe Leu Lys lie Glu Lys Asn Gly 

90 95 

Lys val ser. Gly Thr Lys Lys Glu Asn Cys Pro Tyr Ser lie Leu Glu 

105 

lie -n^ ser Val Glu lie Gly Val Val Ala Val Lys Ala lie Asn Ser 

120 

Asn Tyr Tyr Leu Ala Met Asn Lys Lys Gly Lys Leu Tyr Gly Ser Lys 

135 

Glu Phe Asn Asn Asp Cys Lys Leu Lys Glu Arg lie Glu Glu Asn Gly 



Tyr Asn Thr Tyr Ala Ser Phe Asn Trp Gin His Asn Gly Arg Gin 



160 



170 



Met 



175 



'Tyr val Ala Leu Asn Gly Lys Gly Ala Pro Arg Arg Gly Gin Lys Thr 

185 

Arg Arg Lys Asn Thr Ser Ala His Phe Leu Pro Met Val Val His Ser 
. 200 205 
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(2) INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 426 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: untaown 
(p) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1. .426 



96 



144 



192 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3. 

" 15 

TCC TTC ACC AAG TAG TTT rrr i^mm 

s« ... ^ S ^ S Si iSS s ^ ^ 

30 
110 

125 

is 2? SI Ss r ^= ^ 

130 «et Val Val His Ser • 
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(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 142 amino acids 

(B) TYPE: amino acid 

• (D) TOPOIiOGY: xxnknown 

(ii) MOLECULE TYPE: protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
Met Ser Tyr Asn His Leu Gin Gly Asp Val Arg Trp Arg Lys Leu Phe 



15 



ser Phe Thr Lys Tyr Phe Leu Lys He Glu Lys Asn Gly Lys Val Ser 
20 25 30 

Gly Thr Lys Lys Glu Asn Cys Pro Tyr Ser He Leu Glu He Thr Ser 

40 ^5 

val Glu lie Gly Val Val Ala Val Lys Ala He Asn Ser Asn lyr T^r 

55 go 

Leu Ala Met Asn Lys Lys Gly Lys Leu Tyr Gly Ser Lys Glu Phe Asn 

^° 75 80 

Asn Asp Cys Lys Leu Lys Glu Arg He Glu Glu Asn Gly TVr Asn Thr 
85 90 95 

Tyr Ala Ser Phe Asn Trp Gin His Asn Gly.Arg Gin Met Tyr Val Ala 

105 HQ 

Leu Asn Gly Lys Gly Ala Pro Arg Arg Gly Gin Lys Thr Arg Arg Lys 
" 120 125 

Asn Thr Ser Ala His Phe Leu Pro Met Val Val His Ser * 

135 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 459 base pairs 

(B) TyPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unteown 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..459 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 s 

ATG TOT TCT OCT TCC TOT GCA GGT AGG CAT GTC CGG AGO TAG AAT rar 
Met Ser Ser Pro Ser Ser Ala Gly Arg His Val ^ JJr ^ SJS 

CTC CAG GGA GAT GTC CGC TG6 AQA AAG CTG TTC TCC TTC ACC AAG TAC 
Leu Gin Gly Val Arg Trp Arg Lys Leu Phe Ser Phe Thr ^ ^ 

TOT CTC AAG ATT GAA AAG AAC GGC AAG GTC AGC GGG ACC AAG AAG GAA 
Phe Leu Lys He Glu Lys Asn Gly Lys Val Ser Gly ?S J^.^ 
^5 40 45 

AAC TGT CCG' TAC AGT ATC CTA GAG ATA ACA TCA GTG GAA ATC GGA GTT 
Asn C^ Pro Tyr Ser He Leu Glu lie Thr Ser Val Glu lie gS 
^" 55 60 

GTT GCC GTC AAA GCC ATT AAC AGC AAC TAT TAC TTA GCC ATC AAC AAG 
val Ala val Lys Ala lie Asn Ser Asn Tyr ^ Leu Ala St 

AAG GGG AAA CTC TAT GGC TCA AAA GAA TTT AAC AAT GAC TGT AAA CTG 
Lys Gly Lys. Leu lyr Gly Ser Lys Glu Phe Asn Asn Asp Ss 1^ 
85 go j5 

AAA GAG AGG ATA GAG GAA AAT GGA TAC AAC ACC TAT GCA TCT TTT AAC 
Lys Glu Arg lie Glu Glu Asn Gly Tyr Asn Thr IVr Ala Ser Se A^n 

105 no 

TGG CAG CAC AAC GGC AGG CAA ATC TAT GTC GCA TTC AAT GGA AAA GGA 
Trp Gin His Asn Gly Arg Gin Met Tyr Val Ala Leu Asn Gly !^ ^ 

GCT CCC AGG AGA GGA CAA AAA ACA AGA AGG AAA AAC XCC TCC GCT CAC 
Ala Pro Arg Arg Gly Gin Lys Thr Arg Arg Lys Asn Thr Ser Ala His 

135 140 

TTC CTC CCC ATG GTG GTC CAC TCA TAA 
Phe Leu Pro Met Val Val His Ser ♦ 
145 



48 



96 



144 



192 



240 



288 



336 



384 



432 



(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 153 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: tinknown 

(ii) MOLECULE TYPE: protein 
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(Xi) SEQUENCE DESCRimOMs SEQ ID NO: 6: 
H« s» s.r ^ ^ „. «^ ^, ^ ^ 

30 • 

«^ ^ L„ ^. ^ ^ ^ 

A.n <^ ^ „. ^ ^„ ^ J^' 

Vjl Al. v.. „. ^„ ^„ ^ „^ 

-v. 01. ^ ^ ^ 3„ c„ ^ 

Lys Glu Arg He Glu Glu Asn Gly Tyr Asn Thr -rw at c 

100 ^ ™^ ^ Ala Ser Phe Asn 

•^"^ 110 
Trp Gin His Asn Cly Ar. Oln Met ryr Val Ma Leu Jsn Gly Lys GXy 

Ala Pro Arg oly cin .ys Thr Ar. Ar. .ys Asn Z Ser Ala His 



Phe Leu Pro Met Val Val His Ser • 
150 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 513 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: untoown 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..513 



(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:7- 



48 



96 
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'^^ 80 

125 

^•^^ 140 



150 lec 



240 



288 



336 



GCT CAC TTC CTC CCC ATG GTG GTC CAC TCA TAA 

Ala His Phe Leu Pro Met Val Val His Ser * ^13 



(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 171 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unJcnown 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:8: 

Met Leu Gly Gin Asp Met Val Ser Pro Glu Ala Thr Asn Ser Ser Ser 

^ 10 15 

Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 
^ 25 30 

Asn His Leu Gin Gly Asp Val Arg Trp Arg Lys Leu Phe Ser Phe «,r 

40 45 
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Lys Tyr Phe Leu Lys He Glu Lys Asn Gly Lys Val Ser Gly Thr Lvs 
50 55 50 

Lys Glu Asn Cys Pro Tyr Ser He Leu Glu He Thr Ser Val Glu He 
" 70 75 80 

Gly Val Val Ala Val Lys Ala He Asn Ser Jisn Tyr Tyr Leu Ala Met 
85 90 95 

Asn Lys Lys Gly Lys Leu 'Tyr Gly Ser Lys Glu Phe Asn Aen Asp Cys 
^00 105 no 

Lys Leu Lys Glu Arg He Glu Glu Asn Gly Tyr Asn Thr Tyr Ala Ser 
115 120 125 

Phe Asn Trp Gin His Asn Gly Arg Gin Met Tyr Val Ala Leu Asn Gly 
130 135 



Lys Gly Ala Pro Arg Gin Gly Gin Lys Thr Arg Arg Lys Asn Thr Ser 

^50 155 

Ala His Phe Leu Pro Met Val Val His Ser * 
165 170 



(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Val Arg Ser Tyr 
1 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

His Val Arg Ser Tyr 
1 5 
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(2) INFORKATIOM FOR SEQ ID NO: lis 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TJfPB: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECOU: TYPE: protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:11: 

Arg His Val Arg Ser Tyr 
^ 5 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDBIMJESS: unknown 

(D) TOPOLOGY: unknowT 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:12: 
Gly Arg His Val Arg Ser Tyx 

(2) INFORMATION FOR SEQ ID NO: 13: 



(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown^ 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
Ala Gly Arg His Val Arg Ser Tyx 
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(2) INFORMATION FOR SBQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: tinknown 

(D) TOPOLOGY: un]cnown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Ser Ala Gly Arg His Val Arg Ser TVr 
1 5 

(2) INFORMATION FOR SEQ ID NO: 15: 

{i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: tuiknown 

(D) TOPOLOGY: tmknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Ser Ser Ala Gly Arg His Val Arg Ser Tyr 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unJcnown 

(D) TOPOLOGY: unknown 

(ii) MOLECnjLE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 

^ 5 . 10 - 



PCT/US97/18607 
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(2) INFORMATION FOR SEQ ID N0;17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:17: 




(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:18: 
Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 
(Q) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
Phe Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 

3 1 A 
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(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



" 15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Ser Phe Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 




(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Ser Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser 
^ 10 15 

Tyr 
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(2) INFORMATION FOR SEQ ID NO: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNBSS: unknown 

(D) T0P0L0C5Y: unknown 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 

S.r S» s.r .h. s.r Se. P„ s„ Sjr Oly ^ ^, 

Ser Tyr 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS- 

(A) .LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 

S„ s,r s.. s» s„ ^ 

15 

Arg Ser Tyr 

(2) INFORMATION FOR SEQ ID NO:25: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 20 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(xi)' SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Asn ser Ser Ser Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly Arg His ■ 

10 ^5 

Val Arg Ser Tyr 
20 
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(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) KOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Thr Asn Ser Ser Ser Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly Arg 

10 

His Val Arg Ser Tyz 
20 

(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27 

r Ser Pro Ser Ser 

15 



Ala Thr Asn Ser Ser Ser Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly 
^10 

Arg His Val Arg" Ser Tyr 
20 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

Glu Ala Thr Asn Ser Ser Ser Ser Ser Phe Ser Ser Pro Ser Ser Ala 



10 15 



Gly Arg His Val Arg Ser Tyr 
20 
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(2) DTFORMATXON FOR SEQ ID NO:29: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 24 amino acids 
(3) TYPE: amino acid 

(C) STRAKDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SSQUSNCE DESCRIPTION: SEQ ID NO: 29: 

Pro Glu Ala Thr Asn Ser Ser Ser Ser Ser Phe Ser Ser Pro Ser Ser 
15 10 15 

Ala Gly Axg His Val Arg Ser Tyr 
20 

(2) IN?ORMATION FOR SEQ ID NO:30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 
(3) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Ser Pro Glu Ala Thr Asn Ser Ser Ser Ser Ser Phe Ser Ser Pro Ser 

1.5 10 15 

Ser Ala Gly Arg "his Val Arg Ser Tyr 
20 25 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Val Ser Pro Glu Ala Thr Asn Ser Ser Ser Ser Ser Phe Ser Ser Pro 
15 10 15 

Ser Ser Ala Gly Arg His Val Arg Ser Tyr 
20 25 
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(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

Met VAl ser Pro Glu Ala Thr Asn Ser Ser Ser Ser Ser Phe Ser Ser 

10 15 

Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 
20 25 

(2) INFORMATION FOR SEQ ID NO:33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 amino acids 
<B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33: 

Asp Met Val Ser Pro Glu Ala Thr Asn Ser Ser Ser Ser Ser Phe Ser 
5 10 15 

Ser Pro Ser Ser 'Ala Gly Arg His Val Arg Ser Tyr 
20 25 

(2) INFORMATION FOR SEQ ID NO:34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: 

Gin Asp Met Val Ser Pro Glu Ala Thr Asn Ser Ser Ser Ser Ser Phe 
5 10 15 

Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 
2*' 25 
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(2) INFORMATION FOR SEQ ID N0:3S: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: xinknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(Xi) SE&UENCE DESCRIPTION: SEQ ID NO: 35 s 

Oly Gin ASP Met Val Ser Pro Glu Ala Thr Asn Ser Ser Ser Ser Ser 

Phe ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 

30 

(2) INFORMATION FOR SEQ ID NO:36: 

(i) SEQUENCE CHARACTERISTICS - 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 

Leu Gly Gin Asp Met Val Ser Pro Glu Ala Thr Asn Ser Ser Ser Ser 
ser Phe Ser Ser^Pro Ser Ser Ala Gly Arg His Val Ar. Ser Z 

(2) INFORMATION FOR SEQ ID NO:37: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: Unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 

Ala Leu Gly Gin Asp Met Val Ser Pro Glu Ala Thr Asn Ser Ser Ser 

10 15 

ser ser Phe Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser Tyr 



wo 98^6542 



" 102 - 



PCT/US97/18607 



(2) INFORMATION FOR SEQ ID NO:38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 33 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: untoown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Gin Ala Leu Gly Gin Asp Met Val Ser Pro Glu Ala Thr Asn Ser Ser 
^ 10 15 

ser Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg Ser 

25 -sn 



Tyr 

(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

<A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: \mkno%m 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Cys Gin Ala Leu Gly Gin Asp Met Val Ser Pro Glu Ala Thr Asn Ser 
^ 10 15 

Ser SBXi Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly Arg His Val Arg 
20 25 30 

Ser Tyr 



(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Met Val Val His 
1 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CitARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOCSY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Met Val Val His Ser 
1 5 

(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: \inknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 
AAACAACATA TGGTTTCTCC GGAGGCTACC AACTCC 
(2) INFORMATION FOR SEQ ID NO:43: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 
AAACAAGGAT CCTTTATGAG TGGACCACCA TGGGG 
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(2) INFORMATION FOR SBQ ID NO:44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 47 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknovm 
iH) TOPOLOGY: unJoiown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQX7ENCE DESCRIPTION: SEQ ID NO: 44: 
CTAGCGATGA CGATGATAAA CAGGCTCTGG GTCAGGACAT GGTTTCT 
(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 47 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: un)aiown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
CCGGAGAAAC CATGTCCTGA CCCAGAGCCT GTTTATCATC GTCATCG 
{2} INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 45 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
OGAGGAATAA CATATGTCCT ACAATCACCT GCAGGGAGAT GTCCG 



(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: Unknown 

(D) TOPOLOGY: Unknown 

(ii) MOLECULE TYPE: cDNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
AAACAAGGAT CCTTTATGAG TGGACCACCA TGGGG 
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(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 
(X) LENGTH: 47 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDN^SS: unknown 

(D) TOPOLOGY: unJcnown 

(ii) MOLECULE TYPE: cDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 
TTAGATTCTA GATTK5TTTT AACTAATTAA AGGAGGAATA ACATATG 

47 

(2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 
AAACAAGGAT CCTTTATGAG TGGACCACCA TGGGG 

35 

(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 53 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: tmknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:50: 
AAACAACATA TGTCTTCTCC TTCCTCTCCA GGTAGGCATG TGCGGAGCTA CAA 53 

(2) INFORMATION FOR SEQ ID N0:51: 

(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:51: 
AAACAAGGAT CCTTTATCAG TCGACCACCA TGGGG 
(2) INFORMATION FOR SEQ ID NO:52: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: lintaiown 

(D) TOPOIOGY: \inknown 

(ii) MOLECULE TYPE: cDNA 



27 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:52: 
TATGCTGGGT CAGGACATGG TTTCT 

25 

(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53: 
CCGGAGAAAC CATGTCCTGA^ CCCAGCA 
(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 51 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:54: 
CCGGAGGCTA CCAACTCTAG CTCCAGCAGC ITCTCCTCTC CTAGCTCOX^C A 
(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 43 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknowrT 



51 
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(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 55: 
GAGCTAGGAG AGGAGAAGCT GCTGGAGCTA GAGTTGGTAG CCT 
(2) INFORMATION FOR SEQ ID NO:56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 
AACACCTATG CATCTTTTAA CTGGC 
(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 
GTCCCTGCCT (SGGAGCTCCT TTTCCATTC 
(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 
GCTCCCAGGC AGGGACAAAA AACAAGAAGG 



30 
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(2) INF0RM;ITI0N for SEQ id NO: 59: 

(i) SEQUENCE CKABACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNE5S : \mknown 

(D) TOPOLOGY: unlcnown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59 
AACAAAGGAT CCTTTATGAG TGGACCACC 
(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: unlcnown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:60: 
AACACCTATG CATCTTTTAA CTGGC 
(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHMACTERISTICS : 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unlcnown 

(D) TOPOLOGY: unJcnown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 
AACAAAGGAT QCTTTATGAG 1GGACCACC 
(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: tuilcnown 

(D) TOPOLOGY: iinJcnown 

(ii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 62: 
AACAAAGGAT CCTTTATGAG TGGACCACC 

29 

(2) INFORMATION FOR SEQ ID NO:63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 51 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : untoown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 
CCGGAGGCTA CCAACTCTAG CTCCAGCAGC TTCTCCTCTC CTAGCTCTGC A 
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CLAIMS 

What is Claimed is: 

1. A variant of a protein comprising amino 
acxd residues Cys37 to Servos of SEQ ID N0:2 (KGF-2) 
saxd variant selected from the group consisting of ' 
a variant comprising mil KGF-2, ^40 kgp 5 

^-f^-'^-^-^"J-COOH proteins, wherein 
rn^'^^ T^ ^ represents residues 71 through 203 of SEO 
ID N0:2; wherein R, represents a methionylated or 
nonmethionylated amine group of Wl or of amino- 
terminus amino acid residue (s) of: 

Tyr 

Ser-Tyr 

Arg-Ser-Tyr 

Val-Arg-Ser-Tyr (SEQ id N0:9), 

His-Val-Arg-Ser-iyr , ( SEQ ID NO : 10 )' , 

- Arg-His-Val-Arg-Ser-Tyr (SEQ id NO : 11) ' 

Gly-Arg-His-Val-Arg-Ser-TVr (SEQ id no • 12 ) ' 

Ala-Gly-Arg-His-Val-Arg-Ser-iyr (SEQ ID N0:13) ' 

Ser-Ala-Gly-Arg-His-Val-Arg-Ser-IVr (SEQ ID N0:14)' 

Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-TVr 
(SEQ ID N0:15) , 

Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-iyr 
(SEQ ID NO: 16) , 

Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 
(SEQ ID NO: 17), 

Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 
(SEQ ID NO: 18), 

Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 
(SEQ ID N0:19), 9 J»er Tyr 
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Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser- 
Tyr (SEQ ID NO:20), 

Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg- 
Ser-Tyr (SEQ ID NO: 21), 

Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val- 
Arg-Ser-TVr (SEQ ID NO: 22), 

Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His- 
Val-Arg-Ser-iyr (SEQ ID NO: 23), 

Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg- 
His-Val-Arg-Ser-OVr (SEQ ID NO: 24), 

Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly- 
Arg-His-Val-Arg-Ser-Tyr (SEQ ID NO: 25), 

Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala- 
Gly-Arg-His-Val-Arg-Ser-Tyr (SEQ ID NO: 26), 

Ala-Thr-Asn-Ser-Ser-Ser-Ser^Ser-Phe-Ser-Ser-Pro-Ser-Ser- 
Ala-Gly-Arg-His-Val-Arg-Ser-Tyr (SEQ ID NO: 27), 

Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser- 

Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 

(SEQ ID NO: 28), 

Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro- 

Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 

(SEQ ID NO: 29), 

Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser- 

Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-TVr 
(SEQ ID NO: 30), 

Val-Ser-Pro~Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser- 

Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 

(SEQ ID NO: 31), 

Met-Val-Ser-Pro-Gl\i-Ala-Thr-Asn-Ser-Ser-Ser-Ser-Ser-Phe- 
Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 
(SEQ ID NO: 32), 

Asp-Met-Val-Ser-Pro-Glu-Ala-'Hxr-Asn-Ser-Ser-Ser-Ser-Ser- 

Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser-Tyr 
(SEQ ID NO: 33), 
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Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser-Ser- 

Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg-Ser- 
Tyr (SEQ ID NO:34), 

Gly-Gln-Asp-Met-^Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser-Ser- 

Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val-Arg- 
Ser-Tyr (SEQ ID NO:35), 

Leu-Gly-Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser-Ser- 

Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His-Val- 
Arg-Ser -Tyr ( SEQ ID NO : 3 6 ) , 

Ala-Leu-Gly-Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn-Ser- 

Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg-His- 
Val-Arg-Ser-Tyr (SEQ ID NO:37), 

Gln-Ala-Leu-Gly-Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr-Asn- 
Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly-Arg- 
His-Val-Arg-Ser-Tyr (SEQ ID NO:38), or 

Cys-Gln-Ala-Leu-Gly^Gln-Asp-Met-Val-Ser-Pro-Glu-Ala-Thr- 
Asn-Ser-Ser-Ser-Ser-Ser-Phe-Ser-Ser-Pro-Ser-Ser-Ala-Gly- 
Arg-His-Val-Arg^Ser-Tyr (SEQ ID NO: 39), 

and, wherein R2 represents a carboxy group of Pro203 qj. 
of carboxy- tenrdnal amino acid residues of: 

Met 
Met-Val 
Met-Val-Val 
Met-Val-Val-His 
or 

Met-Val-Val-His-Ser 

5 

provided howevey. that Ri and R2 are not selected so as 
to reconstruct Cys37 to Servos of SEQ ID NO: 2; 

a variant comprising at least one amino acid 
residue within Asn^^s Het^'^^ of SEQ ID NO: 2 being 
10 deleted or substituted with a non-native amino acid; 



(SEQ ID NO:40) , 
(SEQ ID NO: 41), 
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a variant comprising at least one non-native 
amino acid being added within Asnl68 to Mtet^'e of SEQ ID 
NO: 2, and chemical derivatives thereof; 

a variant comprising at least one neutral or 
positively charged amino acid residue within amino acids 
85-198 of SEQ ID N0:2 being deleted or substituted with 
a neutral residue or negatively charged residue, whereby 
a charge-change protein with reduced positive charge is 
generated, and chemical derivatives thereof; 

a variant comprising the substitution of at 
least one amino acid residue having a higher loop 
forming potential for an amino acid having a lower loop 
forming potential within a putative loop-forming region 
of amino acid residues 160-164 of SEQ ID N0:2, and 
15 chemical derivatives thereof; 

a variant comprising at least one naturally- 
occurring cysteine at position 37, 106 or 150 of SEQ ID 
NO: 2 being deleted or substituted with a non-native 
amino acid residue, and chemical derivatives thereof; 

a variant comprising at least one amino acid 
within an N^linked or 0-linked glycosylation site being 
deleted or substituted with a non-native amino acid, 
whereby the N-linked or 0-linked glycosylation site ' is 
modified, and derivatives thereof; 

a variant comprising the addition or 
substitution of at least one non-native amino acid to 
generate an N-linked or 0-linked glycosylation site, and 
chemical derivatives thereof; and 

a variant comprising a C-terminal addition of 
at least one domain of the constant region of a heavy 
chain of a human immunoglobulin, and chemical 
derivatives thereof. 

2. The variant of KGF-2 according to Claim 1, 
35 selected from the group consisting of AN36 KGF-2, 



20 



25 



30 
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^35 KGF-2, AN34 KGF-2, AN33 KGF-2, AN32 KGF-2, AN31 
KGF-2 and AN30 KGF-2, and chemical derivatives thereof. 

3. The variant of KGF-2 according to Claim 1, 

5 wherein NH2-Ala-Lys-Trp-Thr-His-Asn-Gly-Gly-Glu-Met-C00H 
is substituted for residues within Asn^^^ to Met^'^^ of 
SEQ ID N0:2. 

4. The variant of KGF-2 according to Claim 1, 
10 wherein residues Thr^^, Gly^^^^ Arg^^^ qj. Asn^^e of SEQ 

ID NO: 2 are substituted with a non-native amino acid. 

5. The variant of KGF-2 according to Claim 4, 
wherein the amino acids are alanine, glutamic acid, 

15 aspartic acid, glutamine, asparagine, glycine, valine, 
leucine, isoleucine, serine and threonine. 

6. The variant of KGF-2 according to any one 
of Claims 1 through 5, wherein said amino acid sequence 

20 is nonglycosylated. 

7. The variant of KGF-2 according to any one 
of Claims 1 through 5, wherein said amino acid sequence 
is glycosylated. 

25 

8. A chemical derivative coznprising a water 
soluble polymer conjugated to a variant of KGF-2 
according to any one of Claims 1 through 7. 

30 9. A chemical derivative comprising a water 

• soluble polymer conjugated to a KGF-2 comprising amino 
acid residues Cys^^ to Ser^OB of SEQ ID NO: 2 (KGF-2) . 

10. A polynucleotide encoding .the variant of 
35 KGF-2 according to any one of Claims 1 through 7. 
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11. A vector comprising a polynucleotide of 
Claim 10 operatively linked to an expression control 
sequence. 



20 



25 



30 



12. A prokaryotic or eukaryotic host cell 
containing a polynucleotide of Claim 10. 

13. A method comprising growing host cells of 

' Claom 12 in a suitable nutrient medium and, optionally 
isolating said variant of KGF-2 from said cells or said 
nutrient medium. ' 

14. The method for producing the variant of 
KGP-2 according to Claim 13, wherein said host cells are 
-o, coli . 

15. The method for producing the variant of 
KGF-2 according to Claim 13, wherein said host cells are 
selected from baculovirus cells, COS cells and Chinese 
hamster ovary cells. 

16. A method comprising the step of isolating a 
variant of KGF-2 from a host cell containing a 
polynucleotide of Claim 10 cultured under conditions 
allowing the expression of the variant of KGF-2 by said 
host cell. ^ 

17. The method according to Claim 16 comprising 
the step of modifying the isolated variant of KGF-2 to 
generate a compound capable of stimulating the 
production of epithelial cells. 

18. A method comprising the steps of: 
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(a) culturing a prokaryotic or exikaryotic host cell 
containing a polynucleotide of Claim 10; 

(b) maintaining said host cell xinder 
conditions allowing the expression of a variant of KGF-2 

5 by said host cell; and 

(c) optionally isolating the variant of 
KGF-2 expressed by said host cell. 

19. The variant of KGF-2 according to Claim 1 
10 which is the recombinant expression product of a 

prokaryotic or eukaryotic host cell containing an 
exogenous polynucleotide of Claim 10. 

20. A pharmaceutical composition comprising the 
15 V2u:iant. of KGF-2 according to any one of Claims 1 

through 7 in association with a pharmaceutically 
acceptable vehicle. 

21. A pharmaceutical composition comprising the 
20 variant of KGF-2 produced in accordance with the method 

of Claim 13 •in association with a pharmaceutically 
acceptable vehicle. 

22. A pharmaceutical composition comprising the 
25 variant of K6F-2 produced in accordance with the method 

of Claim 18 in association with a pharmaceutically 
acceptable vehicle. 

23. A method of stimulating the production of 
30 epithelial cells comprising contacting such cells with 

an effective amoxmt of the variant of KGF-2 according to 
Claims 1 through 7. 

24. A method of stimulating the production of 
35 epithelial cells coirtprising contacting such cells with 
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an effective amount of the chemical derivative according 
to Claims 8 through 9. 
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